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Many  people  realise  and  take  advantage  of  the  fact  that  “the  tough  ones 
go  to  UTC.”  Many  of  these  “tough  ones,”  while  requiring  laboratory  preci* 
sion,  are  actually  production  in  quantity.  To  take  care  of  such  spedai  re¬ 
quirements,  the  UTC  Laborertories  have  a  special  section  which  develops 
and  produces  production  test  equipment  of  laborotory  accuracy.  The  few  illus¬ 
trations  below  indicate  some  of  these  tests  as  applied  to  a  group  of  units 
used  by  one  of  our  customers  in  one  production  item  of  equipment: 


Tht  compontnl  being  chechtd  here  it  a  dual  latwroble  reactor  where  the  test  ond 
odjutting  conditiont  necestitote  uniformity  of  the  complete  slope  of  the  soturotion 
curve.  The  precision  of  this  equipment  permits  meosuring  five  widely  separoted  points 
on  the  soturotion  curve  with  saturoting  DC  controllable  to  .5%  and  inductonce  to  .5%. 


Servomechanisms  and  similar  opporatut  depend,  to  a  considerable  degree,  on  phase 
angle  operotion.  The  tronsformer  adjusted  in  this  operotion  requires  on  occuracy 
of  .05  degrees  phase  angle  calibration  under  the  resonant  condition  of  application. 
With  wide  change  in  voltoge  ond  temperoture  range  from  —40  to  degrees  C., 
the  phase  angle  deviation  cannot  esceed  .2  degree.  To  effect  this  type  of  stobility, 
specific  temperoture  cycling  and  oging  methods  hove  been  developed  so  that 
permanent  stability  is  effected. 


This  test  position  involves  two  procticol  problems  in  a  precision  inductor.  The  unit 
shown  is  odjusted  to  on  Inductonce  occurocy  of  .3%,  with  precise  (high)  O  limits. 
It  is  then  oriented  in  its  cose,  using  a  test  setup  which  slmulotes  the  octuol  finol 
equipment  so  that  minimum  inductive  coupling  will  result  when  installed  in  the 
final  equipment. 


The  hermetic  seoling  of  transformers  involves  consideroble  precision  in  manufac¬ 
turing  processes  ond  materiols.  To  assure  consistent  performance,  continuous  som- 
pling  of  production  is  run  through  fully  outomotic  temperature  and  humidity  cycling 
opporotus.  It  is  this  type  of  continuol  production  check  that  brings  the  bulk  of 
hermetic  seoled  tronsformers  to  UTC. 
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TESTING  AIRBORNE  MAGNETOMETERS . COVER 


Expcrimentol  setup  at  Airborne  Instruments  Laboratory  for  determining  best  location  in  aircraft  for  magnetometers. 
Stabilixer  is  swung  back  and  forth  in  pendulum  fashion  to  see  how  much  movement  of  this  control  surface  affects 
the  magnetic  field  (see  p  138) 
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FOR  ANY  AMOUNT  OF  BRASS  OR 
COPPER  FOR  DEFENSE  ORDERS 


Even  though  deliveries  for  civilian  use  are 
severely  restricted,  we  can  supply  brass  and 
copper  for  defense  orders. 

Call  your  local  Chase  warehouse  for  any  size 
order  of  brass  or  copjjer.  Our  mill  deliveries 
on  large  orders  are  favorable  and  our  ware¬ 
houses  can  often  make  delivery  of  stime  items 
from  st(Kk  to  fill  "DO”  orders. 


There  are  23  Chase  warehouses  in  principal 
industrial  cities  throughout  the  country,  and 
Chase  mills  in  the  east  and  midwest  ready  to 
serve  you  on  your  brass  and  copper  require¬ 
ments  for  defense.  Call  on  these  great  Chase 
warehouse  and  mill  facilities  for  service. 


•  CHASE  TECHNICAL  SERVICE 

Our  technical  engineers  are  familiar  iiith  military 
specifications  for  Brass  &  Copper  for  ordnance  com¬ 
ponents,  and  u  ill  he  glad  to  consult  with  you  on  the 
selection  of  these  metals  for  defense  orders. 
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Timing  llovit*e»$ 


Oetigned  for  at  fr«<|utn€»«s  from  SO  c  i  •  2000  c'a. 
Phonic  Motors  of  chit  typ«  form  tho  nuctout  arovi>4  which 
#'tre  btiiU  the  timtr)|  d«victi  tUuuratad  on  chit  past- 


Tht  Timfftf  Ottict  Typt  0-I^A  provldtt  tn  impttltt  of 
I '10  Mcood  duration  onct  trtry  wcond.  whtn  tht  motor 
it  twppliti  with  powtr  at  a  frt^utney  of  1000  til. 

Tht  Timins  Otvict  Typt  D*I93«A  proridtt  an  tmpultt  of 
l.'tO  atcohd  duration  41  ttmta  par  minuco  and.  »n  addition, 
aiv  tmpuitt  of  f  atcond  duration  onct  otr  mmutt.  A 
worm  and  whttf  idjuttmtht  allewt  pnatins  corrtetion. 


IN  many  branches  of  scientifk  work  the  need 
arises  for  a  motor  capable  of  a  \ery  high 
standard  of  constancy  of  speed.  The  frequciKy 
of  the  mains  electricity  supply  is  not  normally 
controlled  to  better  tfuin  one  or  two  per  cent., 
so  that  a  mains-operated  s>nchronous  motor 
may  be  inadequate,  and  centrifug:il  govomors, 
as  used  on  gnunophone  motors,  may  not 
preside  a  sufficiently  precise  control.  In  such 
cases  a  phonic  motor  driven  by  on  alternating 
current  supply  of  high  fiequertcy  stability  may 
be  employed.  It  is  not  periups  generally 
realized  that  in  their  modem  form  such  motors 
may  be  used  to  give  quite  a  large  torque,  and 
arc  .able  to  maintain  synchronism  despite  the 
.sudden  imposition  of  relatisely  large  inertia 
loads,  linder  steady-state  conditions,  ‘‘hunt¬ 
ing  ”  is  almost  entirely  eliminated,  and  the 
constancy  of  rotational  speed  is  almost  entirely 
dependent  on  the  frcqueiwy  stability  of  the 
alternating  current  supply. 

precision  quart/  crystal  controlled  fre¬ 
quency  of  l(X)  kc  s  may  attain  a  frequency 
stability  of  the  order  of  one  p.irt  in  10".  This 
frequency  is  then  ditided  electronically  to 
1,000  c  s  by  means  of  regenerative  dividers  or 
locked  tnultivihrators.  In  order  to  facilitate 
comparisons  with  time  signals,  or  to  use  the 
frequency  standard  as  a  cliKk,  it  is  necessary 
to  derive  a  still  lower  frequency  -preferably 
one  cycle  per  second.  Elcxironic  division  in 
the  range  1,000  to  1  cycle  per  second,  with  high 
phase  stability,  is  difficult,  and  the  simplest  and 
most  reliable  method  is  to  drive  a  phonic 
motor  from  the  I, (MW  c  s  source,  and  to  lit 
mechanical  contacts  to  suitably  gearc'd  driven 
shafts.  An  added  advantage  is  that  by  em¬ 
ploying  further  gearing,  more  widely  spaced 
signals  may  be  obtained.  Thus  signals  spacSKi  at 
intervals  of  one  sidereal  second,  or  any  other 
specitied  imerval.  may  be  obtaiiKd  from  an 
oscillator  with  a  fundamental  frequency  of 
lot)  kilocycles  per  nK-an  lime  second.  By  means 
of  a  simple  mechanical  device,  c-ontrollcd 
changes  in  pKasc  of  the  liming  of  the  ex>nt.Tcts 
arc  also  possible. 
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k  More  and  more  components  in  less  and  less 

space!  That’s  the  manufacturer’s  dilemma  as 
necessity  shrinks  the  size  of  electrical 
and  electronic  instruments  and  equipment. 

But  compactness  need  not  create  bottlenecks 
—if  you  specify  IRC  miniature  resistors.  Years  ago,  we 
foresaw  the  trend  to  compactness  and  got  ready  for  it.  Now, 
with  the  widest  line  of  resistor  types  in  the  industry,  IRC 
can  supply  miniature  components  for  almost  any  application. 


*1  30  OmikS  100  ^ 

■I  200  0«MS  10.000  OHMS 
Cl  0  I  MfO 
01  I  0  MiO 


HiglMT  ratio  than  tubular  who  wounds  suits  small,  flat  Typo 

FRW  flxod  and  adjustoblo  wiro  wounds  to  voltago  dropping  appUcations  in 
iimitod  spoco.  FRW's  may  bo  mountod  vortkally  or  horizontally,  singly  or  in 
stacks.  Non-magnotic  mounting  brockots  oxtond  through  rosistors— oNow 
oosy  and  oconomical  mounting — old  in  hoot  distribution  along  ontiro  length 
— and  transfer  internol  heot  to  chassis.  Light-weight  comtruction  combines 
with  exceptionol  mechanical  strength  and  ability  to  withstand  severe 
vibratioiL  Bulietin  C-1  gives  fuH  performance  data. 


Tiny  flxod  composition  rosistors — Types  BTR  and  BTS — ore 
only  'W  in  body  length.  At  16  and  16  vrotts,  respectively,  these 
miniature  units  set  new  performance  standards  for  fixed  composition 
resistors.  Advanced  BTs  eosily  meet  the  rigorous  requirements  of 
television — actually  exceed  JAN-R-11  Speciflcatioral  Balanced  in 
every  characteristic,  Brs  ore  especially  wefl  suited  to  high  ambient 
temperaturev  Power  dissipation  is  excellent.  Other  Advanced  Type 
BT's  meet  and  surposs  JAN-R-11  Specifleatiom  at  1  and  2  watts. 
Write  for  full  porticulars  in  Catalog  B-1. 
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When  you’re  squeezed  for  "small-orders”  of 
standard  resistors  in  a  hurry,  simply  call  your  IRC 
Distributor.  IRC’s  Industrial  Service  Plan  enables 
him  to  give  you  fast,  ’round-the-comer  delivery  of 
standard  resistors  for  experimental  work,  pilot 
runs,  maintenance.  We’ll  be  glad  to  send  you  his 
name  and  address. 


Miniatwra  MFM  Rosistors  aro  idoally  witod  to  high 
frsquoitcy  rocohror  and  similar  applications.  Fro- 
quoncy  characteristics  are  outstandiitg,  but  obsokito 
balance  has  been  maintained  with  all  other  significant 
electrical  characteristics.  These  are  the  same  os  in 
larger  IRC  Type  MP  Resistors.  MPM’s  ore  comtructed 
of  solid  steatite  ceramk  rods,  to  which  a  thin  resistance 
film  is  permanently  bonded.  Changes  due  to  humidity 
and  aging  are  held  to  a  minimum.  Resistor  body  is 
Ifs”  long,  and  active  resistance  section  only  H" 
long.  Send  for  complete  information  in  Catalog  F-1. 
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Chicago  47,  Illinois 
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CONSOLIDATED  VUITEE 


BOMBER 


FILTRON'S  engineering  staff  and  production  facilities  are  FILTRON’S  modern  shielded  laboratories  are  equipped  to 

providing  better  —  more  com|iact  —  efheient  filters,  to  meet  measure  RF  Interference  from  14  KC  to  1000  MC,  in  accord- 

today’s  urgent  demand.  ance  with  military  specifications. 


FILTRON’S  engineering  disision,  staffed  b)  experienced  RF  FILTRON’S  production  facilities  are  meeting  all  sched* 
Interference  Suppression  engineers,  is  available  for  the  ules  and  delivering  on  time . . . 


measuring,  testing  and  filter  design  for 
your  equipment.  W  ith  more  than  500 
standard  filter  tspes  available, 
FILTRON’S  engineers  can  choose  the 
right  filter  for  sour  application,  or 
design  a  special  filter  to  meet  your  size, 
sveight,  mounting,  soltage  and  current 
requirements. 


1  RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR- 

1  Moferi 

0yfMm«tprt 

R«w«r  Rlonts  | 

Inverters 

Actwotort 

1  fl*«tronk 

1  Cofitrelft 

Ifififi**  I 

1  Anrf  crtMt  RF 

InttrfertiKt  f^wiycntut  1 

BBCAUSi: 

FILTRON’S  capacitor  manufacturing 
division,  coil  winding  division,  metal 
fabrication  shop  and  metal  stamping 
departments  arc  exclusively  producing 
the  highest  quality  components  for 
FILTRON’S  RF  Interference  filters. 


An  on  tuu'  lelUrhtad 


JNC. 

131-05  FOWLER  AVENUE,  FLUSHING,  LONG  ISLAND,  N.  V. 


VOLTAGE 
REGULATED 
POWER  SUPPLIES 

For  Industrial  and 
Research  Use 


MODEL  510 

Model  510  features  TWO  COMPLETELY  INDEPENDENT 
REGUUTED  POWER  SUPPLIES. 

OUTPUT  DC  FOR  EACH  SUPPLY:  200-500  volts,  200  Mo. 
REGULATION;  for  both  lina  and  load  variations. 
RtPPLE;  5  millivolts. 

OUTPUT  IMPEDANCE:  2  ohms. 

OUTPUT  AC  FOR  EACH  SUPPLY:  6.3  volts,  6  Amp.,  CT. 

The  supplies  may  be  connected  for  series,  poroUel,  or 
bucking  operation. 
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MODEL  245 

OUTPUT  DC:  200-500  volts,  200  Mo. 

REGULATION:  Vi%  for  both  lino  and  load  variations. 
RIPPLE  VOLTAGE:  5  millivolts. 

OUTPUT  IMPEDANCE;  2  ohms. 

OUTPUT  AC;  6.3  volts,  6  Amp.,  CT,  unregulated. 


MODEL  103,  MULTIPLE  POWER  SUPPLY 

TWO  B  SUPPLIES;  0-300  volts,  75  Mo.  each,  150  Mo. 

when  paralleled.  Ripple  10  millivolts. 
Unregulated. 

ONE  C  SUPPLY:  Minus  50  volts  to  plus  50  volts,  5  Mo. 

Ripple  5  millivolts.  Unregulated. 

ONE  FILAMENT  SUPPLY:  6.3  volts  AC,  5  Amp. 


MODEL  515 

B  SUPPLY;  0-500  volts,  200  Ma.  ^{11; 

REGULATION:  Vh%  for  both  line  and  load  variations^! 
RIPPLE:  5  millivolts. 

OUTPUT  IMPEDANCE;  2  ohms. 

C  SUPPLY:  0-150  volts,  5  Mo. 

RECUUT10N;  10  millivolts  for  line  105-125  volts. 

Vh%  for  load  at  150  volts. 

RIPPLE;  5  millivolts. 

FILAMENT  SUPPLY;  65  volts  AC,  10  Amp.,  CT. 

This  unit  is  available  with  a  300  Ma.  B  Supply;  with  or 
without  C  Supply, 


MODEL  315 

B  SUPPLY:  0-300  volts,  150  Ma. 

REGULATION:  V5%  for  both  line  and  lood  variations. 
RIPPU:  5  millivolts. 

OUTPUT  IMPEDANCE:  2  ohms. 

C  SUPPLY:  0-150  volts,  5  Ma. 

REGULATION:  10  millivolts  for  line  105-125  volts. 

Vk%  for  load  at  150  volts. 

RIPPU;  5  millivolts. 

FILAMENT  SUPPLY:  6.3  volts  AC,  5  Amp.,  CT. 


Write  tor  speeifieations  on  our  complete  line  of  power  supplies 


MODEL  600 

Model  600  features  TWO  INDEPENDENT  REGUUTED 
POWER  SUPPLIES. 

OUTPUT  DC  FOR  EACH  SUPPLY:  0-500  volts,  200  Ma. 
REGULATION:  1^%  for  both  line  and  load  variations. 
RIPPLE;  5  millivolts. 

OUTPUT  IMPEDANCE:  2  ohms. 

OUTPUT  AC  FOR  EACH  SUPPLY;  6.3  volts,  10  Amp.,  CT, 
unregulated. 


I49.14-41st  AVENUE  (Dept.  Mi  FLUSHING,  NEW  YORK 
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Moy,  I95f  — ELECTRONICS 


CENTRALAB  CERAMIC  CAPACITORS 
GIVE  YOU  THE  WIOEST  CHOICE  PLUS 
FIHEST  QUALITY  AT  ANY  PRICE! 


HERE’S  WHAT  YOU  GET  EROM  CENTRALAB  CERAMICS 


Ccntralab  ceramic  capacitors  provide  a  perirunence  never 
before  achieved  with  old-fashioned  paper  or  mica  con¬ 
densers.  The  ceramic  body  provides  imperviousness  to 
moisture,  plus  unmatched  ability  to  withstand  any  tem¬ 
peratures  normally  encountered  in  electrical  apparatus. 
What’s  more,  ceramics  make  piossible  tremendous  savings 
in  space;  many  Centralab  ceramic  capacitors  are  %th  the 
size  of  ordinary  capacitors.  This  is  particularly  impiortant 


where  new  design  requirements  call  for  less  bulk.  You 
can  rely  on  Centralab  ceramic  capacitors  for  close  toler¬ 
ance,  high  accuracy,  low  px)wer  factors,  and  excellent 
tempreraturc  comprensating  qualities.  Compare  Centralab 
Ceramic  capacitors  for  small  size,  wide  range  of  ratings, 
variety  of  typies  and  top  quality  characteristics.  Compare 
their  price.  The  results  will  show  you  why  you’ll  standard¬ 
ize  on  Centralab — first  in  the  field  of  electronic  ceramics. 


WANT  MORE  INFORMATION?  SEE  NEXT  TWO  PACES 


1 


CENTRALAB  Offers  America's  Most 

FOR  COMMERCIAL  AND 


/) 


Hif;h  vi)I(af>c  ceramic  capacitors.  Capacitance:  ?  to  500  mmf.,  5  KV  to 
40  KV  D  C.  working;  Ideal  for  portable  or  mobile  equipment.  Primar¬ 
ily  dcsiftned  for  hi>{h  volta>:e,  hij>h  frequency  gear.  For  complete 
infoimation,  check  bulletin  No.  42-102  in  coupon  below. 


Centralab's  famous  TV  Hi-Vo-Kaps  are  the  standard  for  the  TV  in¬ 
dustry.  Capacitance;  500  mmf.,  10  KV,  20  KV  and  ,50  KV  D.  C. 
working  Best  suited  for  high  voltage,  low  power  applications.  For 
complete  information,  check  Bulletin  No.  42-loR  in  coupon  below. 


Ceramic  Disc  Hi-Kap  Capacitors  hold  thick¬ 
ness  to  a  minimum.  Make  possible  very  high 
capacity  in  extremely  small  size.  Use  in  HF 
bypass  and  coupling.  Bulletin  No.  42-4R. 


TC  (Temperature  Compensating)  Tubulars — Type  TCZ 
show  no  capacitance  change  over  wide  range  of  tempera¬ 
ture.  Type  TCN  have  special  ceramic  body  to  vary  capaci¬ 
tance  according  to  temperature.  Bulletin  No.  42-18. 


FT  (Fec-d  Tlirough)  Hi-Kaps 
—  Designed  for  single  hole- 
mounting  w  ith  ground  to  chas¬ 
sis  or  shield.  Bulletin  No.  975. 


Something  new  in  miniature  ceramic  capacitors '  These  "button  types"  are 
available  in  5  different  styles  Used  for  bypassing  in  low-powe-r,  high 
frequency  applications  where  small  size,  low  inductance  and  light  weight 
are  essential.  Check  Bulletin  No.  42-122  in  coupon  for  more  information. 


TV  Trimmer  Capacitors  —  ce-  Ji 
ramie  tubulars — threaded.  Com-  j 
plete  w  ith  lock-nut  and  screw .  Use  f 
in  TV,  FM.  Bulletin  No.  42-59,  f 


BC  (Bypass  Coupling)  Tubulars 
—  Recommended  for  by-pass 
coupling.  Vi'ell  suited  to  general 
circuit  use.  Bulletin  No.  42-3. 


Complete  Line  of  Ceramic  Capacitors 

(JAN)  MILITARY  APPLICATION 


Hifsh  Accuracy  capacitors.  Precision  units  to  meet  exactinj?  requirements 
involving  extremely  rigid  frequency  control.  Extensively  used  for  hold¬ 
ing  oscillator  frequencies  to  close  limits.  For  complete  information, 
check  Bulletin  No.  42-123  in  coupon  below. 


Flat  Plate,  end-lead  capacitors.  Temperature  compensating.  Capacitances: 
5,  10,  20,  50  and  100  mmf.,  500  volts  D.  C.  working.  Temperature 
Compensating  Tolerance:  15%  or  30  PPM  whichever  is  larger.  For 
complete  information  Check  Bulletin  No.  42-124  in  coupon  below. 


n 


Centralab  Ceramic  and  Steatite  Trimmers  provide  high  quality  stable  capacitors,  with  small  size,  light  weight,  Min-Kaps  are  very  tiny  capaci- 

easy  mounting.  Readily  adjustable  with  screw  driver  and  give  full  capacity  range  with  180*  rotation.  Equal  tors  used  where  space  is  at  ex- 

stability  mantained  in  any  position  —  minimum  to  maximum.  Have  excellent  stability  under  vibration.  Rotor  treme  premium.  Ask  for  Bulle- 

and  stator  contact  under  spring  pressure  on  optically  ground  flat  surface.  Check  Bulletin  No.  42-101  fur  more  data  tin  No.  42-24. 


T 


Stand-off  ceramic  capacitors  —  both  Bypass 
Oiupling  and  Temperature  Compensating  types. 
One  end  threaded.  For  complete  information 
check  No.  42-121  in  coupon  below. 


Cen^al^ 

Dhtision  of  GLOBE-UNION  INC  *  MiiwaiiliM 


CENTRALAB 

Divitien  of  Globo-Unien  Ik. 

014  East  Koofa  Avonuo,  Milwoukao,  Wlteentln 

Yos  —  I  would  lika  to  hovo  tho  Ctl  bullatins,  chockod  bolow,  for  my  laehnicol  libraryl 

□  41-102  □  42-124  ^42-3  □  975  □  42-122 

□  42-10R  □  42-41  □  42-101  □  42-121 

□  42-123  □42-1B  □  42-24  □42-59 
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LENZ  ELECTRIC  MANUFACTURING  CO 


1751  No.  Western  Avo.  •  Chicago  47,  Illinois 
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f^ay,  I95J  — ELECTRONICS 


Complete  Line  of  Ceramic  Capacitors 

(JAN)  MILITARY  APPLICATION 


Hifth  Accuracy  capacitors.  Precision  units  to  meet  exacting  requirements  Flat  Plate,  end-lead  capacitors.  Temperature  compensating.  Capacitances; 

involving  extremely  rigid  frequency  control.  Extensively  used  for  hold-  5,  10,  20,  50  and  ItX)  mmf.,  500  volts  D.  C.  working.  Temperature 

ing  oscillator  frequencies  to  close  limits.  For  complete  information,  Compcnsiting  Tolerance:  15%  or  30  PPM  whichever  is  larger.  Fot 

ch«k  Bulletin  No.  42-123  in  coupon  helow.  complete  informatior  Check  Bulletin  No.  42-124  in  coupsin  below. 


Ccntralab  Ceramic  and  Steatite  Trimmers  provide  high  quality  stable  capacitors,  with  small  size,  light  weight,  Min-Kaps  arc  very  tiny  capaci- 

easy  mounting.  Readily  adiustable  with  screw  driver  and  give  full  capacity  range  with  180*  rotation.  Equal  tors  used  where  space  is  at  ex- 

stahility  mantained  in  any  position  —  minimum  to  maximum.  Have  excellent  stability  under  vibration  Rotor.  treme  premium.  Ask  for  Bulle- 

and  stator  contact  under  spring  pressure  on  optically  ground  flat  surface.  Check  Bulletin  No.  42-101  fur  more  data.  tin  No.  42-24. 


Stand-off  ceramic  capacitors  —  both  Bypass 
Oiupling  and  Temperature  Compensating  types. 
One  end  threaded.  For  complete  information 
check  No.  42-121  in  coupon  below. 


Ceo^al^ 

Divisioii  of  GL0BE*UNK)N  INC  *  Vilwaalieo 


CENTRALAB 

Division  of  Clebo-Unien  Inc. 

014  East  Koofo  Avonuo,  Milwoukoo,  Wisconsin 

Yos  —  I  would  lika  to  have  tho  CRL  bullotins,  chockod  bolow,  for  my  lochnicol  libraryl 

□  41-102  0  42-124  0  42-3  0  975  0  42-122 

□  42-lOR  0  42-42  0  42-101  0  42-121 

□  42-123  □42-lB  0  42-24  0  42-59 


Address .... 
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Oulpvt 


Distortion 


MisctlUnooot 


MiKollantous 


Mofcrtron  «Mol  i-«-1S 


SORENSEN  and  COMPANY  INC.,  Stamford,  Conn. 


Fully  protccttd  against  overload  and 
overvoltage. 

Normally  for  rack  mounting  —  cab¬ 
inets  available. 

Normal  finish  —  gray  wrinkle. 

Meters  standard  in  some  models; 
available  in  all. 


105-125  VAC,  l0,  50  —  60~. 


output  Model  325(«  360B<">  500B<-  520B '  560B«  lOOOB 


Reg.  accuracy 


95-130  VAC,  lo,  50-60~;  190-260  VAC 
in  "-2"  m^els 

1 15  VAC  ±5%;  230  VAC  with  models 
±0.1%  against  line  or  load 
2%— 3%  max. 


Fully  protected  against  overload  or 
overvoltage.  Models  1505,  2505,  5005, 
10005  are  self-contained.  Cabinets 
available  for  others.  Normal  finish  — 
gray  wrinkle. 

95—130  VAC,  le,  50-60~.  In  heavy 
current  28-volt  series — 115.  208, 
30,  4-wire,  wye. 

±0.2%  against  line  or  load  changes 


1/10  to  full  load 


Adjustable  ±  10% 


Recovery  time 


0.2  seconds  —  this  value  includes 
charging  time  of  filter  circuit  for  most 
severe  change  in  load  or  input  eon- 
ditions. 


Vuriublu  Autu 
Trunsfurmur 


*  meters  furnished  as  standard  equipment, 
regulation  accuracy  ±0.5% 
bias  supply  0-150  VDC  @  0-5Ma  (except  model 
1000B) 

no  meters,  no  bias  supply 
regulation  accuracy  ±1.0% 

All  have  6.3  VAC,  6-10  amperes,  unregulated,  C.T. 


rUNCnONAL  GROUP 


AC  RIOUIATORS 


SPECIFICATIONS 


Reg.  accuracy 


Rippw 

Load  range 


Output  range 


B-NOBATRONS 


( DC  5upplys  — 
high  voltage) 


0-300  0-200 


0-200  0-500 


AC  Rugulutor 

hUdel  SOOS 


Models  available 
I  numbers  denote 
VA  capKities) 

1505 

2505 

5005 

10005 

20005 

30005 

50005 

100005 

150005 


Models  available 
(numbers  indicate 
voltage  &  current) 

E-6-5 

E-6-15 

E-«-40 

E-6-100 

E-12-5 

E-I2-I5 

E- 12-30 

E- 12-50 

E-28-5 

E-28-10 

E-2B-30 

E-2B-70 

E-28-150 

E-2B-350 

E-41-15 

E-125-5 

E-125-10 


VDC 


NOBATRONS* 

( DC  5upplys  —  low  voltage) 


Saturmblo  Coro  Rouctor 


'(tg.  U.S.  Pol.  Off.  by  Sorensen  A  Co.,  Inc. 


The  FIRST  Line  of  Electronic 
Voltage  Regulators 

FUNCTIONAL  GROUP  I  SPECIFICATIONS 


CAUPORNIA  -  HOUYWOOD 

Nttly  Eiil«rpriM« 

7422  Mdron  Art.;  Mmm  Wbitacy  1147 

CAUFORNIA  -  SACRAMENTO 

NmIv  EirtcrprisM 

2334  42iNi  St.;  Mom  HiMcmt  6-5S21 

CAUFORNIA  -  SAN  FRANCISCO 

NmIv  EnttfpritM 

2t30  GMry  IWd.;  PImm  Waimt  1-3960 
D.C  -  WASHINGTON 
tvrlmsaiiM  AtMciitM  —  F.  L  HatMa 
2017  S  St.,  N.W.;  FIwm  Dccatat  WOO 
FLORIDA  -  FORT  MYERS 
Artimr  H.  Lyach  &  Aaiaciatat 
P.O.  ■ai466;PlwaaS-«762 
GEORGIA  -  ATLANTA 

FWyd  Fawtatt  fr  Soa 

1347  laacliar  St.,  S.W.;  Phaaa  Rayaiead  3104 

ILLINOIS  -  CHICAGO 

Laraa  F.  Graaa  £r  Anociatat 
4949  W.  Oftartay  Ata.;  Fk.  Natiaaal  2-2370 
KANSAS  -  WICHITA 

Staadard  Fradacta,  lac 

6S0  E.  Gilkatt  Art.;  Fhaaa  Wickita  2-1431 

MASSACHUSETTS  -  BOSTON 
■ariia^aaM  Aaaaciatas  —  F.  6.  Yavail 
270  CMaMaaaaltk  At.;  Fk.  Kaaaiara  6-1100 
MICHIGAN  -  DETROIT 

S.  StaHiaf  Caaipaay 

13331  Liawood  At.;  Fkaaa  Tawaiaad  t-3130 

MINNESOTA  -  MINNEAPOLIS 

Graybar  Elactric  Ca.  —  W.  G.  Fraa 
S24  S.  Faartk  St.;  Fkaaa  Gaaara  1621 
NEW  MEXICO  -  ALBUCHIERGHIE 

Naaly  Eatarpriaas 

107  S.  Waakiagton  St.;  Fkaaa  5-1731 

NEW  YORK  -  FAYETTEVILLE 

larliagaaia  Aaaociataa  —  J.  D.  Ryaraaa 
1 13  Edgaaiara  St.;  Fkaaa  415-lt 
NEW  YORK  NEW  YORK 
larliagaara  Aaaaciataa 
103  LaFayatta  St.;  Fkaaa  Digby  9-1240 
NORTH  CAROLINA  -  CHARLOHE 

Jaaiaa  L  Higbaaiitk 
F.O.lai  1011;  Fhaaa  5-6436 
OHIO  -  DAYTON 
CkaHaa  D.  laabaia 
Taibatt  lldg.;  Fhaaa  Faltaa  lilt 

OHIO  -  CLEVELAND 

H.  A.  Wataaa,  Jr. 

117  Citizaaa  lUg. 

OREGON  -  PORTLAND 
Elactraak  Spacialty  Rapraaaatatiraa 
331  S.E.  62ad  Ara.;  Fhim  Eaat  4331 
PENNSYLVANIA  ~  PHILADELPHIA 

larliagaaia  Aaaaciataa  —  Iraa  labiaaaa 
422  W.  Caaltar  St.;  Fhaaa  Taaaaaaaa  9-2006 
PDUNSYLVANIA  -  PITTSBURGH 

H.  E.  taaafard  Sr  Ca. 

Graat  IMg.;  Fkaaa  &aat  I-III6 

TBNNESSU  -  KNOXVILLE 

A.I.Haagk 

F.O.  lai  1452;  Fhaaa  1-4312 
TEXAS  -  HOUSTON 
Earl  W.  Ugacaaib  &  Aaaaciataa 
2420-1  Rica  llrd.;  Fkaaa  Liadaa  9303 
TEXAS -DALLAS 

Earl  W.  Lipacaaik  Sr  Aaaaciataa  • 

3561  Margaatta  St.;  Fhaaa  Eaiaraaa  6-7919 

CANADA  -  TORONTO,  ONT. 

Charlac  W.  Faiataa 

1926  Garrard  St.,  East.;  Fkaaa  Oxiard  7435 


95—130  VAC,  1«,  50  —  60^. 


RANGERS 

(Full-rangc-rariabla 
DC  Supplyt) 


Inpat  ranga 


±0.25%  at  aay  raltaga  aattiag. 


Rag.  accaracy 


1%  RMS  mtx. 


Rippla 


SR-50 


Oatpat 


Madal 


SR- 10 


VDC 


3-13 


5-50 


3-30 


l-IO 


Am  pa 


400~  IQUIFMINT 


Similar  ta  60~  ragalatara  except: 
Accaracy  ±0.5%;  diatartian  5%  max.; 
Ireqaency  400~  ±10%. 


LINE  REGULATORS 
NORATRONS* 


Same  general  apecificatiana  aa  60'>'  Nabatrana. 


Capacity  450VA  ta  45KVA.  Wye  ta  wye  115/230, 
4-wire  preferred.  Delta  ta  delta  na  neatral  paaaibie 
with  phaae  tranafarmatian  and  reaianably  balanced 
loada. 

Capacity  100,  250,  and  750  VA. 

Delta  ta  delta  narmal.  


VARIASLE  AUTO¬ 
TRANSFORMERS 


Output  0-130  VAC,  350-2400—. 
Current  range  5  and  15  amperea. 

Cased  ar  apen  canatructian. 


REACTORS 


luilt  ta  cuatamer  apecificatiana. 


Limit  capacity  ta  5KVA  and  5000  ralta. 


POWER  TRANSFORMERS 


PLATE  TRANSFORMERS 


Limit  capacity  ta  5KVA  and  3000  ralta  CT. 


FILAMENT  TRANSFORMERS 


Usual  apecificatiana. 


AUTOTRANSFORMERS 


Up  ta  lOKVA  capacity 


DC  REACTORS,  CHOKES 


Up  ta  5000  insulatian  raltage  limit.  Limit  ta  20 
henries  @  I  ampere. 


AC  REACTORS 


Up  ta  5KVA  limit 


40O-S0O~  TRANSFORMERS 


Using  hypersil  ar  thin  gaage  laminatian  canatrnctian. 


RECTIFIER  TRANSFORMERS 


Capacity  and  raltage  limitatiana  abare. 

Waund  cempanenta  can  be  kermetically  sealed  ta 
pass  JAN-T-27,  Grade  1  apecificatiana.  Canrentianal 
"patting"  —  faaterited  —  rarnish  impregnated  ta 

specif  icatiens. _ 


FOSTERITE  PROCESS 


Up  ta  500  cubic  inches.  Under  Weatingkaaae  license. 


30  REGULATORS 

60- 


C00M7  "to 


A  MONEY-SAVING  DISCAP 

TO  REPLACE  MICA  AND 
TUBULAR  CERAMIC  CONDENSERS 


With  the  expanding  defense  program  requiring 
a  larger  share  of  available  mica  and  tubular  cer¬ 
amic  condensers,  several  of  the  larger  TV  manu¬ 
facturers  are  replacing  many  of  these  items  with 
RMC  DISCAPS. 

Now,  at  a  substantial  saving  in  cost,  RMC  offers 
TV  producers  a  DISCAP  rated  at  600  V.  D.  C.  which 
is  readily  available  in  quantity  and  in  a  capacity 
range  between  5  MMF  and  7000  MMF.  And,  in 
addition,  DISCAPS  provide  greater  mechanical 
strength  with  smalLsize  for  speedy  production 
line  assembly. 

This  is  the  time  to  check  on  the  advantages  of 
using  RMC  DISCAPS.  If  you  will  advise  us  of  the 
capacities  required  we  will  quote  prices  and  sup¬ 
ply  samples  for  your  consideration. 


You  can  rely  on  RMC  berause  wr  prudure 
the  complete  conden^er  inrliidine  the  dielec¬ 
tric  clement.  RMC.  cfintrol  of  all  production 
phases  is  your  guarantee  of  quality  and 
trouble-free  operation.  Every  DISCAP  is 
100%  tested  for  capacity,  leakage  resistance 
and  breakdown. 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Ave.,  Chicago  13,  III. 


*Owr  new  cfe/uxe  TV  set  must  shew  a 


king-size  picture.  So 


over  20  inches  is  now  in  production?'' 


vJ*  t<*’s  24-inch  metal  tube— 24AP4— is  coming  off  the 
line  as  you  read  this,  Mr.  TV-set  Designer! 

No  blue  sky  about  this  pace-setter— the  promise  stage 
was  over  long  ago,  performance  of  the  tube  has  been 
amply  demonstrated,  production  is  here  .  .  .  now! 

335  square  inches  of  full-width  picture  area  .  .  .  you 
have  real  set  appeal,  sales  appeal  in  the  24AP4's 
newspaper-si/e  CilANT  picture!  And  quality  of  image 
is  tops,  with  a  neutral-density  faceplate  giving 
maximum  contrast— accenting  lights,  enriching  shadows. 

Compact  TV  cabinet?  The  24-inch  length  of  the 
70-degree-deflecti:>n-angle  24AP4  helps  you  keep 
down  receiver  bulk.  .  .  .  Tube  weight? 

Only  27'A  pounds,  substantially  less  than 
with  a  glass  type  of  equal  size. 

Act  today!  Telegraph  or  write  for  technical 
bulletin  ETD-101,  giving  ratings  and  performance 
information  on  the  24AP4.  Or,  at  your  request, 
a  G-E  tube  engineer  will  be  glad  to  call  on  you. 
l  lectronics  Department,  General  Electric  Company, 
Schenectady  5,  Setc  York. 


"nniended 


operating  ionditions 


nutses 


ELECTRIC 


GENERAL 


ELECTRONICS  — Ato»,  195J 


so 


r 


I 


^  There  is  no  split  responsibility 

\*  when  installing  Gates  —  all 

(  items  of  consequence  are  manu* 

factored  in  the  spacious  Gates 
\  \  factory.  These  include  such  vital 

\\  accessories  as  frequency  and 

Y\  modulation  monitors,  turntables, 

Vi  antenna  coupling  equipment, 

phasors  and  many  other  similar 
equipments  often  purchased  and 
not  manufactured. 

^  Performance  and  appearance* 

wise  —  quality  and  construction- 
wise — there  is  great  value  in  the  Gates 
matched  package  system.  The  greatest 
value  of  all  is  in  “no  buck  to  pass”  —  with 
Gates  your  one  source  supply,  Gates  is  the 
one  source  that  must  produce  results,  and 
they  do!  This  is  evidenced  by  more  Gates 
broadcasting  installations  in  the  past  five 
years  than  any  other  make. 


INTERN ATIONAl  DIV.,  13  E.  40fh  ST.,  NEW  YORK  CITY  —  CANADIAN  MARCONI  COMPANY.  MONTREAL,  QUEIEC 
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SlTGS 

PACKAGE  D 
BROADCASTING 
EQUIPMENT 


'  *Gates  BClF  air-conditioned  1000  wat, 
broadcast  transmitter.  Leader  in  the  quality 
field.  In  use  all  over  the  world.  Descriptive 
brochure  on  request. 

^Kte$  RADIO  COMPANY 

MANUFACTURING  ENGINEERS  SINCE  1933 

QUINCY,  ILLINOIS,  U.  S.  A. 


Ohmile  Rheotlatt,  in  nine 
sizes  from  25  to  750 watts, 
meet  oil  requirements  of 
Specification  JAN-R-22. 


MEET  REQUIREMENTS  OF 
JOINT  ARMY-NAVY  SPECIFICATION  JAN-R-26A 


JAN-TYPE 

WIRE-WOUND 

RESISTORS 


Th  e  Jensen  G-610  Loudspeaker 


System  brings  you  clear,  clean,  life¬ 


like  reproduction  with  thrilling 


transport-to-the-original  such  as  you 


have  never  heard  before. 


Of  course  G>6l0’s  are  in  short  supply,  for 


'no  one 
has  ever 
heard  a 


who  didn’t 


want  one!” 


believe  this  statement  is  literally  true  .  . . 


the  government  has  restricted  cobalt 
for  Alnico  V  magnets— and  the  G>610  has 
more  magnetic  energy  than  any  speaker 
ever  built.  But  when  restrictions  are  relaxed 
and  G*6l0’s  are  again  plentiful,  then  be 
sure  you  get  a  G-610  . . .  NO  ONE  has  ever 
heard  one  who  didn’t  want  one! 


emen 
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SANGAMO 

PAPER 

CAPACITORS 


Sangamo  Type  60  Capacitors 


You’re  right  when  you  specify  Sangamo  Type  62  and  64 
Paper  Capacitors  for  use  where  exceptionally  small  filter 
capacitors  are  required  for  aircraft,  guided  missile  work,  or 
similar  applications. 

These  capacitors  are  mineral  oil  impregnated  for  E  charac¬ 
teristic  and  assure  excellent  long  life  performance  at  tem¬ 
peratures  from  —55“  C  to  -|-85°  C.  Types  62  and  64  capaci¬ 
tors  are  smaller  than  the  size  requirements  of  joint  Army 
and  Navy  Specification  JAN-C-25,  CP  60  Series.  They  are 
hermetically  sealed  in  seamless  drawn  steel  cases.  Non¬ 
magnetic  copper  or  brass  cases  can  be  supplied  if  desired. 

Full  information  on  these,  and  many  other  types  of 
Sangamo  Paper  Capacitors,  is  given  in  Catalog  No.  832. 
Write  for  your  copy. 


A  mti  *■ 
*00w»tc 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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for  measuring  and 
recording  currents  as 
iow  as  10*”  amperes 


Brown  Electrometer 
thawing  recorder 
with  door  ajar  and 
preamplifier  at  left. 


ELECTRICAL 

CHARACTERISTICS 


•  Full  Scale  Cueebnt  Rangb« 


Available:  10***  amperes  with  10** 
ohm  reaiator,  and  Sector  switch 
adjustment  for  full  scale  of  10'**  or 
10''*  amperes.  Using  other  resistors, 
full  scale  current  ranges  up  to 
10‘*  amperes  can  be  supplied  with 
selector  switch  adjustment  up  to 
10'*  amperes. 

s  Input  Resistoe:  10‘*  c^uns  for 
most  sensitive  currmt  measure¬ 
ment.  (Also  supplied  in  values  down 
to  10*  ohms.) 

e  System  Accueact:  Approximately 
1  per  cent  of  scale. 

e  Zbeo  Deipt:  Should  not  exceed  0.3 
millivolt  per  day. 

e  System  Noise:  Approximatdy  6 
microvolts. 

e  Instbument  Speed  op  Response: 
Available  for  either  24,  12  seconds 
or  4^  seconds  full  scale. 

e  Maximum  Speed  op  Response 
Using  4^  Second  Insteumbnt 
Speed:  5  seconds  for  90  per  cent 
of  change,  with  preampli  fler  located 
at  source. 


A.CX;urate  measurement  of  extremely  small  currents  is 
accomplished  in  this  instrmnent  through  the  use  of  a  null 
balance  servo  system  and  a-c  amplifiers  that  prevent  drift  and 
consequent  instability.  It  is  the  only  such  system  that  in¬ 
corporates  a  recorder  as  an  integral  part  of  the  circuit.  De¬ 
signed  to  measure  and  record  minute  currents  in  ionization 
chambers,  the  Brown  Electrometer  may  be  used  in  any  appli¬ 
cation  where  currents  as  low  as  a  billionth  of  a  microampere 
are  encountered. 

Features  of  the  instrument  include  a  special  power  supply  to 
prevent  false  measurements  from  stray  signals  which  might 
originate  in  an  a-c  power  source  . .  .  vibration  frequency  care¬ 
fully  selected  to  prevent  phase  shift . . .  and  automatic  stand.* 
ardization  of  voltage  across  the  slide-wire.  For  detailed 
information,  write  for  a  copy  of  Data  Sheet  10.0-4. 

Minneapous-Honeywell  Regulator  Co.,  Industrial  Divi¬ 
sion,  4428  Wayne  Ave.,  Philadelphia  44,  Pa.  Offices  in  more 
than  80  principal  cities  of  the  United  States,  Canada  and 
throughout  the  world. 


•  Power  Supply:  U5volU.60cyclcB. 
AIeo  dry  c«U  xupplied  in  inEtrument. 

•  Power  Rb^uieementb;  66  wEtU. 


■IOWN  INSTtUMENTS 
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COMPLETE 

COVERAGE! 


CONUNUOUS  microwave  coverage,  10 
me  to  12,400  me.  mechanical  atidiil* 
ity.  Sim^  operation.  Broad  applicabil¬ 
ity.  Predakm  accuracy.  Compact  afaml 

New  microwave  equipment  givea 
you  complete  coverage  for  VHF,  UHF 
and  SHF  impedanee  meaaurementa.  In- 
•trumentatioD  includes  VHF  Bridges  as 
well  as  the  dotted  coaxial  and  waveguide 
sections  whidi  are  fundamental  tools  in 
impedanee  measurements.  These  instru- 
mmits  can  he  used  to  measure  load  or 
,  MUenna  impedance,  system  flatness,  eon- 
vqafctor  reflectimi,  percentage  of  reflected 
^p'^er,  standing  wave  magnitude  or 
'l^iase,  characteristics  of  co^al  trans¬ 
mission  lines  or  rf  wavemide  systems, 
characteristics  of  rf  clumes,  resistors, 
c<mdensers. 

For  complete  details  see  your  -hp- 
sales  representative  or  write  direct. 


-hp-  mt  ONIVEISM.  PlOK  CMHdASE 
nitii  -bp-  I1M  WAVE6UIDE  SLOTTED  SECTMHIS 

Nsw — s  tiiifk  prsbe  earriase  eperatw  wkh  in  bw.  for  reodian  a«  I 
ap  to  S  different  (lotted  teetions  —  wave-  laase  awy  be  readily  b 
gidde  or  coaxial!  TUe  meani  fanpeitant  carate  readinp  aro  aeei 
eaviap  in  tiaw;  lower  iueeetuwint  in  in-  elt  on  a  new  3-Miat  1m 
(trsBentation.  TTw  new  -bp-  bWB  Uaiver-  (iss  (yUaa,  and  opara 
aal  Probe  Carriafe  BoanU  (letted  (oellena  -bp-  44SA  Broad 

eaoeriac  froqaeaeies  froai  3.0M  to  UAOO  Coaxial  Dm 

BSC  (eoa  table  on  oppoeka  paae) --and  yoa  ar  with -bp- 444A  Uata 
eaa  iaiercbaaao  (ecfioai  te  30  (trnndi  or  troBoly  broad  aeafalaa 

!•••! -  voresl  Carriaps  Beane  ! 

ky  and  lower  east  far  et 

-bp- WMBCarriase  la  aeearaldy  calibrated  iaatraBealatleii. 


HEWim-PACKARD  COMPANY 

S160A  Pfece  Mfll  Bond  •  Pale  Alto,  California 
Salas  reproseniathros  in  principal  areas. 

Export:  Fraaar  b  Blaasen,  Ltd. 

Saa  FVaacieco,  New  Yark,  Loe  Anselae 


-hp-  41 7A  VHF  DETECTOR 


For  U!.e  with  -hp-  803A  VHF  Rridsc. 
A  super-ref;eneralive  (AM)  receiver 
roverini;  all  frequenriot  10  to  500  me 
in  5  bands.  Offers  approx.  5  pv  sen¬ 
sitivity  over  entire  band;  quirk, easy 
ofwration.  dirart-reading  frequency 
control.  Thoroughly  shielded,  suit¬ 
able  for  general  laboratory  use  in¬ 
cluding  approximate  frequency 
checks,  measurements  of  noise,  in¬ 
terference.  etc.  $200.00  f.o.b.  factory. 


Designed  for  use  with  all  vsaveguide 
or  coaxial  slotted  sections,  to  give 
direct  reading  of  standing  wave  ra¬ 
tio  in  VSWR  or  db.  Consists  of 
high  gain  amplifier  with  low  noise 
level,  operating  at  fixed  frequencies 
between  300  and  2.000  rps.  (Normal 
frequency  1.000  cps_  plug-ins  for 
other  frequencies  available).  Input 
circuits  for  use  with  crystal  detector 
or  bolometer.  $200.00  f.oJi.  factory. 


/Oto  /i^OOme. 


-Ap-MMVNriRiOCE 

CiTM  4ir«ct  wdiagi  in  taipedaiiee  oafoilntle 
•■d  phan,  10  to  SOO  mc.  Rapid  oparatiaa  far  new 
•pead,  eaovaaiaMM  ia  readJag  hapadaara,  ar  re- 
ii<aaca  aad  tMctaaea.  Operatot  #a  aew  priadpla 
of  MBipliaf  aumatie  aad  alacirie  Md  of  traa» 
aiitaloa  Um  Utafal  for  caaipaiallra  atooiaro 
BMaU,  S  to  MM  aM.  laapadaBca  raaga  t  to  lOM 
otaaa,  FWm  aa^  — M*  to  -f  M*,  at  SS  aM  aad 
above.  OCora  alaioat  Maveafanaa  ta  deleraiiaiaf 


-hp-  80SA/B  COAXIAL  SLOTTED  SECTKWS 

CoBtiaaoot  eovaran  $00  to  4,000  aM.  acearae; 
aad  mechaaieal  ataaiUty ;  aegligfltia  alopo,  aiiaiaaaoi 
leakage.  laeorporalaa  r^icaOy  dlCereal  atraclaiol 
deaiga  eaiployiag  rigid  parallel  phaea  aad  a  aoa- 
bowiag  ceotral  eoadactor.  Probe  aettiag  reaidable  ia 
mm.  to  OJ  mm.  Maximam  VsWfc  of  aaaic  aecdoa 
aad  eoaaeetora  leea  tbaa  IJM.  -bp-  SOSA,  $0  atuaa 
impedaace,  lor  Type  N  coaaeetor  aad  lincRtle  ea> 
bl^  MoM  80SB,  46J  ohau  impedaace,  for 
rigid  traasmiaaioo  liaea. 

-hp-  8068  COAXIAL  SLOTTED  SECTION 

Coatiaaoaa  coverage  3,000  to  13,000  aac.  Employa 
•aaae  timetoated  parallel  phae  priaci^  aa  -b^ 
80SA/B.  Deaigaed  for  aae  with  809B  Uaivainad 
Probe  Cerriage.  Maaimam  VSWR  of  abated  aocdoa 
aad  eonaectera  ia  1.06  to  lO^HM  ate.  Negligibb  abpe, 
so  ohm  impedaace.  Uaea  Type  N  coaaectera  ler 
Beaibb  coaxial  cabb.  Salt  aew  ataadard  for  aMcban* 
ical  atability  ia  coaxial  alottod  aettbaa. 


803A  VHF  taiOCE 


805A/B  SLOTTED  SECTION 


8008  SLOTTED  SECTION 


-hp-  440A  COAXIAL  DETECTOR 

Tunable  rrystal  and  bolometer  mount.  May  be  used 
as  an  rf  detector  for  coaxial  systems  between  2.400 
and  12,400  mc.  Fits  Type  N  connectors;  operates 
w  ith  bolometer  or  silicon  crystal.  $85.00  f.o.b.  factory. 


$81 OA  SLOHED  SECTION 


C8I8B  SLOHED  SECTION 


J8I0B  SLOHED  SECTION 


-hp-  442A  BROAD  BAND  PROBE 

May  be  used  in  combination  with  -bp-  440A  to  pro¬ 
vide  highly  sensitive,  easily  toned  detector  for  slot¬ 
ted  sections.  Micrometer  depth  adjustment  provides 
quick  control  of  rf  coupling.  $75.00  f.o.b.  factory. 


H8I0B  SLOHEDSKTION 


X8I0B  SLOHED  SECTION 


I09B  UNIVERSAL  PROBE 

carriage 


For  tloKod  tocilont,  3,000  to  1 2,400  me 


-hp-  444A  UNTUNED  PROBE 

Fr^uency  range  2,400  to  12,400  mc.  Includes  1N26 
silicon  crystal.  Highly  sensitive,  compact,  easy  to  use. 
Requires  no  tuning.  $50.00  f.o.b.  factory. 


0«f«  SwNfMt  H  Atofic# 


In  these  times  of  scarcities  it  is  more  than  ever  important 
to  remember  that  two  or  more  heads  are  better  than  one.  Your  suppliers, 
for  example,  know  a  great  deal  about  the  materials  they  handle, 
how  to  select,  specify  and  install  them. 

No  matter  what  you  buy  it  will  pay  you  to  draw  upon  this  knowledge. 

It  may  help  you  make  scarce  materials  go  further,  reduce  costs 
of  installation,  perhaps  even  suggest  a  substitute. 

AND  of  course  for  close  collaboration  regarding  permitted  uses 
of  such  Revere  Building  Products  as  Revere  Copper  Water  Tube, 

Revere  Copper  Pipe,  Revere  Red  Brass  Pipe,  get  in  touch  with 
the  Revere  Technical  Advisory  Service  through  the 
Revere  Distributor  nearest  you. 


Mrs  Oj^cts  m  Prmcipml  Cjtiei,  Dhtrihmtors  Evtryurhere 

SEE  "MEET  THE  PRESS"  ON  NBC  TELEVISION  EVERY  SUNDAY 
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HUlliPK  TYPE  MEtOEftS 


PANEL  TYPE 

HERMEnC  SEAL  FUSE  HOLDER 
For  3  A.  G.  Fusm  Typo  No.  F-101-201 
For  4  A.  G.  Fusot  Type  No.  F102-202 


4-  I 

—  - i - >  h 

*  FlASmOVCR 

2S00V  VOvTAll  S900V  S900V 

TEST  DATA 

1  ho  rotull  oE  iho  Eloriricoi  Trottn^  l.oborotoriro 
Inc  .,  Rrport  Z  330655,  dated  March  18,  1949,  on 
this  material  shows  the  following. 

Volume  Resistivity  at  800  Volts  d-c 
Room  Temperature  2S*C  R  H.  30  percent 
M>'R«/>w-r>i<  Art  oAm  >  fmlimrli'i  \ 

/  1.4  »  10*  3  5  «  10  ’ 

Dielectric  Constant  and  Dissipation  Factor 


^  60  cycles  per  second 

9  22  058 

^  1  mefacycle  per  second 

617  0455 

'H  so  meffarycles  per  second 

5.35  0  20 

Dielectric  Strength  at  60  cycles 
Volts  per  mil  — -  370 
Durometer  Average  —  80  "t  5 


NE04nL  proTsa  dependable  Heciaetfc  seoUn? 
componenli  will  reduce  your  r^eds  resaltimg  from 
faceakage.  strain,  crocka  physical  sbodsa  etc.  Each 
NEO-SIL  romponent  is  pressure  checked  at  25  lbs.  P.SJ. 
— to  meet  military  requirements.  As  a  unit  NEO-SIL 
synthetic  compound  is  suHabls  insulation  when  bonded 
to  various  metals  to  resist  abusive  temperature  cyclinq, 
salt  water,  hl^  pcsssure.  hiqh  vacuum  and  most  odds 
end  cdkcdiMe 

In  addition  to  the  Panel  Type  Hermetic  Seal  Fuse 
Holder  Ulustraied.  NEO-SIL  offers  many  other  specialty 
cong^ents:  Molded  Coble  with  plugs  attached— 
4  Pin  Femcde  Ponel  Connector— Me^  Hermetic  Seal 
Gasket  S  Pin  Femcde  Ponel  Connector— Rotary  Her- 
metioediy  Sealing  Panel  Bushing. 

Yost  pvoUmB  mts  tolBolsd* 


11  IEO-.\ll. 

CORPORATION 


24  CORNBIISON  AtfB.,  JIRStY  CITT  4,  N.  J. 


^EW  GENERAL  ELECTRIC  PLANM 


3.  FORMING.  SHEARING,  AND  WELDING  WHISKERS 

on  ilifxV  pin  a'x«rmbly  calls  for  careful  manipulation  under 
micro^ojie  for  accurately  formed  .003  inch  diam.  whi-ker. 


4.  ORDERLY  BANK  OF  WHISKER  MACHINES  is  typical 
of  modem  production  facilities  in  the  new  G-F.  plant.  Quan¬ 
tities  up  to  12  million  units  a  year  can  lie  pniduced  here. 


diilililH 


INDUSTRY  NEEDS  D^ 


^Capacity  unlimited  in  the  production  of  germanium 

*diode<  is  the  aim  of  General  Electric's  new  plant* * 
at  Qyde,  New  York.  .\n  offspring  of  the  mother  plant 
at  Electronics  ParL  this  factori'  is  equipped  to  assemble 
and  test  as  many  as  12  million  diodes  a  year.  New 
technological  advances  in  research  and  manufacture  — 
already  proveij  feasible  —  can  raise  this  ceiling  tremen¬ 
dously.  .As  dirides  for  commercial  and  military  appli¬ 
cations  are  produced  in  ever  increasing  quantities, 
costs  are  driven  down.  To  fill  your  ditxle  requirements 
—  idth  speed,  accuracy  ,  and  at  lotc  msl  —  compare  G.  E. 
with  all  other  manufacturers. 

W  ould  you  like  more  information  on  this?  Ask  us 
to  call.  General  Electric  Company,  Electronics  Park, 
Syracuse.  Aeic  1  orA-. 


2.  GERMANIUM  PELLETS  are  mounted  to  pin  a^semldies 
prior  to  a‘wml>lv  in  cai-e^.  Preci-ion  centerine  as  well  a^ 
tfiee»]  are  essential  to  produce  these  quality  unit*  at  low  cost. 


•Which  TOO  are  inrited  to  inspect  when  in  the  Syrat  uwe  area.  Mean¬ 
while.  let  Q»  aend  you  additional  infonnalioD  and  wpecihcatioos  on 
G-E  diode  prodoets.  Write  for  bulletin  *X57-01A. 


rTTITi 


8.  AUTOMATIC  TEST  SEPARATION  of  diodes  by  ty()es 
eliminates  costly  hand  sorting  of  thousands  of  units  per  hour. 
Every  G-E  dicnle  is  tested  many  times. 


5.  CONTOUR  jPROJECTION  of  diode  parts  for  microscopic 
inspection.  Pellet  and  whisker  (on  screen)  must  follow  rigid 
sj>erifications.  This  is  typical  of  quality  control  processes. 


6.  FINAL  ASSEMBLY  of  whisker  and  pellet  pins  in 
plastic  cases  requires  special  machines  designed  by  G-E 
engineers  for  speed  and  accuracy. 


9.  HIGH-FREQUENCY  TESTING  of  dio<les  for  television 
applications  has  proved  successful  in  supplying  over  2  million 
G-E  units  to  television  manufacturers  for  high  efiicienev  needs. 


7.  ASSEMBLY  MACHINES  turn  out  diodes  of  12  dif¬ 
ferent  varieties.  This  process  represents  unusual  advance¬ 
ment  over  former  "hand-made”  methods. 


10.  FINISHED  G-E  DIODES  of  various  types  are  small, 
rugged,  efficient,  and  low  in  cost.  These  components  can  replace 
'Ome  categories  of  vacuum  tubes. 


GENERAL^ELECTRIC 
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The  ability  to  carry  maxitnum  currents  with 
only  a  minimum  voltage  drop  is  an  out¬ 
standing  characteristic  of  Bendix  Scinflex 
Electrical  Connectors.  This  important  fea¬ 
ture  is  only  a  part  of  the  story  of  Bendix 
success  in  the  electrical  connector  held.  The 
use  of  Scinflex  dielectric  material,  an  exclu¬ 
sive  Bendix  development  of  outstanding 
stability,  increases  resistance  to  flash  over 
and  creepage.  In  temperature  extremes, 
from  —  67°F.  to  -|-275°F.  performance  is 
remarkable.  Dielectric  strength  is  never  less 
than  300  volts  per  mil.  All  in  all,  no  other 
electrical  connector  combines  as  many 
important  exclusive  features  as  you  will  hnd 
in  Bendix  Scinflex  connectors.  For  higher 
efficiency  in  your  electrical  connectors  be 
sure  to  specify  Bendix  Scinflex.  Our  sales 
department  will  gladly  furnish  additional 
information  on  request. 


*  Moisture  proof 

*  Pressure  Tight 

*  Radio  Quiet 

*  Single-piece  Inserts 

*  Vibration  proof 

*  Light  Weight 

*  High  Insulation 
Resistance 

*  Easy  Assembly 
and  Disassembly 

*  Fewer  Parts  than 
anyotherConnector 

*  No  additional 
solder  required 


SHELL 

Hi9h  tfrtngth  oluminum  olley 
.  .  .  High  r«tifttonc«  to  corro¬ 
sion  .  .  .  with  surfoco  ftnish. 

CONTACTS 

High  curront  copocity  . . .  Low 
voHogo  drop. 

SCINFLEX  ONE-PIECE  INSERT 
High  dioloctric  strongth  .  .  . 
High  Intwlotion  rotlstonco. 


SCI  NT. 


0 

BOXtt 


DECADE 


MAIS 


TOTAL  RESISTANCE— OHMS 


Accuracy 

Adjustment  of 
individual 
resistors  is 
as  follows: 

0.01  ohm  5% 
0.1  ohm  1% 
1.0  ohm  0.25% 
All  others  0.1% 

Closer 
tolerances 
available  on 
request 


817-B 

8285 

829 

830 

831 


WIDE-RANGE.  DIRECT- 
READING  CAPACITDR  ANALYZER 

A  laboratory-type  Capacitor  Ana¬ 
lyzer  meeting:  the  need  for  a  hitrhly 
accurate,  wide-ranKe,  direct-reading 
measuring  instrument  capable  of  de¬ 
termining  the  essential  characteris¬ 
tics  of  capacitors  has  been  announced  ! 
by  the  Shallcross  Manufacturing  Co.  | 
This  versatile  instrument  will  da-  ; 
termine  capacitance  values  between  | 
5mmf.  and  12,000  mfd.;  insulation  I 
resistance  from  1.1  to  12,000  meg-  i 
ohms;  also  leakage  current,  dielectric 
strenirth,  and  percentage  power  factor. 

A  divided  panel  carrying  an  outline  of 
the  operating  instructions  makes  it 
readily  possible  to  use  the  instrument 
without  reference  to  an  instruction 
hook.  The  Shallcross  analyzer  oper¬ 
ates  on  110  volt,  60-cycle  alternating 
current.  Literature  giving  full  de¬ 
tails  will  gladly  be  sent  on  request  to 
the  Shallcross  Manufacturing  Com-  | 
pany,  Collingdale,  Pa.  i 


36  STANDARD  TYPES 
FROM  WHICH  TO  CHOOSE! 


MULTI-PURPOSE 
TRANSMISSION  TEST  SET 

In  addition  to  measuring  the  elec-  i 
trical  characteristics  of  telephone 
lines  and  equipment  the  new  Shall-  ' 
cross  multi-purpose  transmission  test  ' 
set  may  be  used  for  efficiency  testa  on 
local  and  common  battery  telephone 
lines  and  sets,  carbon  microphones,  | 
receivers,  and  magnetic  microphones. 

It  also  provides  a  fast,  efficient  means  ' 
of  testing  capacitors,  generators,  ring¬ 
ers,  insulation  resistance,  dials,  and  ' 
continuity.  Key  switches  and  dials  > 
are  used  to  select  and  control  the  test 
circuits.  The  693  Transmission  Test 
Set  is  powered  by  external  batteries. 

It  features  compact,  substantial  con¬ 
struction  and  is  fully  portable,  thus 
making  it  ideal  for  either  field  or 
laboratory  use.  Details  may  be 
obtained  from  the  Shallcross  Manu¬ 
facturing  Company,  Collingdale, 
Pennsylvania. 

ADV.  i 


Write  for  Shalkrou  Engineering  Data  BulUtin  L-J7 

SHALLCROSS  MANUFACTURING  COMPANY 

Collingdale,  Pa. 

Precision  Resistors  •  D-C  Bridges  •  tow  Resistance  Test  Sets  e  High-voltage 
measuring  equipment  •  Galvanometers  •  Rotary  Selector  Switches  •  Attenuators 
Capacitor  Analyzers  e  Transmission  Test  Sets  . . .  and  custom-built  electronic  specialties 
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Arma  ElMtrkol 
Resolver 


PRINCIPAL  PRODUCTS  Ikcirlcal  ( 


Cm9nl  Sfttmm  •  ttaeiHilf  ttvicM  *  Caafnl  SwHcfeOMrii  *  t  iltrtwlt 

I  Imlimmii  •  »iil— l€«l  CiniHii  •  Sam  Mxlmha) 
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mRMJI  GOBPORJILTION 

ISO  SOlh  tTIBIT.  BIOOKITN  SI,  N.  T. 

SUBSIDIAIT  or  AMBRICAN  BOSCH  COBPORATION 


I  INSTRUMENT! 


AAaking  important  things  little  is  a  militarily  vital  objective  of  the  acceler¬ 
ated  engineering  activity  which  characterizes  Arma.  AAaking  them  little 
and  interchangeable  and  more  accurate... all  at  the  same  time. 

An  example  of  advancing  miniaturizing  accomplishment  is  the  new  lighter, 
more  accurate  and  interchangeable  Arma  electrical  resolver.  This  is  ohh 
of  the  computing  components  that  replaced  a  formidable  aggregation  of 
gears,  bearings  and  slides  previously  used  in  fire-control  equipment  to 
solve  the  trigonometric  functions.  It  is  the  “thinking"  mechanism  in  modern 
military  instrumentation  which  solves  such  gun-laying  equations  as  a<sC 
sinAssC  cos  B  instantaneously. 

The  mechanical  resolvers  of  World  War  II  have  since  given  way  to  the 
electrical.  Application  of  the  new  miniature  Arma  electrical  resolvers  to 
the  needs  of  all  the  Services  is  widening  as  rapidly  as  accelerated  engi¬ 
neering  can  push  it.  This  is  another  way  Arma  engineers  work  to  help 
make  America  safe  against  those  who  wish  to  destroy  it. 


C 


still  available 
still  tops 


HERE'S  pm  BUSIHESSI 

Use  G'E  phono  Preamplifiers  to 
sell  modemixatiam  to  your  cus¬ 
tomers.  Self-contained  for  easy 
installation,  these  units  are  ready 
to  operate  when  connected  to 
a  power  source.  They  provide 
sufficient  amplification  to  enable 
the  Variable  Reluaance  Car¬ 
tridge  to  be  used  with  any  stand¬ 
ard  phonograph. 


Type  RPX-041 


PRODUCT  shoitages?  Sure.  But 
there’s  never  a  letdown  in  the 
quality  of  G-E  phono-accessories 
. . .  and  the  items  shown  above  are 
still  available  to  manufacturers, 
jobbers,  dealers  and  servicemen. 

The  G-E  tone  arm  is  built  to 
accommodate  the  famous  G-E 
Triple  Play  Cartridge  (also  in 
stock).  It’s  equipped  with  ball 
bearings  for  smooth  lateral  move¬ 
ment  . . .  special  light  weight  alloy 
keeps  the  arm  mass  to  a  minimum 
.  .  .  stylus  pressure  is  constant  at 
6-8  grams  for  all  three  speeds  to  re¬ 
duce  record  wear.  Plainly  marked 
selector  knob  projects  through 
the  top  of  the  arm— a  single  twist 


places  either  stylus  in  playing 
position. 

General  Electric’s  high  compli¬ 
ance  Baton  Stylus  with  diamond 
or  sapphire  tip  is  unsurpassed  in 
its  field.  Stock  it  in  quantity— give 
your  customers  listening  quality 
that  lasts. 

MANUFACTURERS:  Your  pro¬ 
duction  requirements  of  General 
Electric  phono  -  accessories  can 
still  be  filled.  General  Elearic  ap¬ 
plication  engineers  have  sugges¬ 
tions  that  will  help  you  design  a 
better  product.  Call  or  wire  us 
today  for  details.  General  Electric 
Company,  PartsSection,  Electronics 
Park,  Syracuse,  New  York. 


Ganaral  Elactrk:  Company,  Saction  4SI 
Elactronics  Park— Syracuta,  N.  Y. 

Plaasa  forward  Information  on  tha  6-£  phono  accoaaortaa  chackad: 

□  VailaWa  (Wactaaca  I — |  Raptaeamaiit  | — I  Phono  I — | 

Cartrtdtaa  I — I  Styli  I — I  Praamplifiara  I — I 


i 


Ttw  Radio  CHy  Music  Hall  RodialtM 
World-famout  procitiafl  dancara. 


The  building  of  th«  finest  precision  dancers  in  the  world  was  not 
by  chance.  Neither  was  the  creating,  engineering  and  building 
of  the  ARCTURUS  television  tube,  an  act  of  chance.  UNIFORM 
PERFORAAANCE  AND  DEPENDABILITY  in  each  Arcturus  tube 
was  the  goal  we  set  in  the  early  days  of  television  .  .  .  that 
plus  the  finest  tube  man  could  build.  The  most  informed  engi¬ 
neering,  the  most  precise  mechanization  and  the  best  materials 
PLUS  the  unrivaled  ARaURUS  QUALITY  CONTROL  hove  plated 
ARCTURUS  TUBES  at  the  top  of  the  list  of  the  world's  most  depend¬ 
able  tubes,  and  kept  it  there  year  after  year.  You  can  depend  on 
every  Arcturus  tube  to  be  as  fine  os  they  come  in  sharpness  of 
picture  . . .  brilliance  .  . .  long  life  . .  .  and  stability. 


ELECTRONICS,  INC 
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Bvtmcstmcn  coll  H  npvtation  . . .  accountant*  refof  to  it  a*  goodwill 
. .  .  production  m«n  think  of  it  os  roHabUity.  Reliability  ha*  a  dollar- 
and-cent*  value  entirely  oport  from  the  quality  and  price  of  the 
capocitori  you  buy. 

That  h  why  *o  mony  leading  radio  equipment  manufocturer*  in*i*t 
on  C-D  capacitor*.  They  know  thot  C-D’*  exten*ive  monufocturing 
facRitie*,  reliable  service,  dependable  quality  ore  feature*  that  can¬ 
not- be  measured  in  doNon  and  cent*.  Typicol  of  this  C-D  reliability 


Blue  Beaver 
Electrolytic 


e  SpkM  famaUwi  eramu— d(v*l«e*R  ky  C-D  e  Spacial  inMiemr  erawte  nMitIv*  taed  aiiml- 


rar  dalails  aa  HiaM  and  othar  C-D  atacUetyliM 


wrira  ter  catoleg.  coiNfii-outllifl  iitotic  COC- 


rotATION, Dapt.  Kit.  SevHi  ttoiafiaM,  Naw  Jarmy. 


Otkar  plonlf 


Warcatlar,  Mau.i  travidaaca,  I.  I.j  ladioaapoli 


led.,  and  wbridinry,  Tha  lodiort  Carp.,  Clava- 


CONSISTENTLY  DEPENDABLE 


r.n)^^  CORNELL-DUBILIER 

XBI^^  CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS  (f‘ 
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and  the  laundry  isn’t  started 


coating  will  be  undamaged,  because  no 
hardening  varnish  or  lacquer  is  used. 
There  is  no  flaking,  peeling  or  cracking. 

Resistance  to  chemicals,  oil  and  water 
is  unusually  high.  Age  has  little  effect 
on  its  physical  and  dielearic  properties. 
Physical  and  elearical  properties  unim¬ 
paired  after  exposure  to  sub-zero  tem¬ 
peratures.  Retains  its  remarkable 
flexibility  in  these  heat  endurance  tests 
— 15  minutes  at  425-450°  F.,  24  hours 
at  302°  F.,  1500  hours  at  220-230°  F. 
Special  processing  prevents  fraying 
when  it  is  cut  and  handled  —  a  big  help 
for  speedy  installation. 

BH  “649”  is  one  of  a  family  of  BH 
insulations,  each  designed  to  meet  par¬ 
ticular  conditions  in  service.  Give  us  a 
few  facts  about  your  requirements, 
product,  operating  temperatures, 
voltages.  We  will  furnish  production 
samples  for  testing.  Address  Dept.  E-5 
Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


That  laundry  should  be  drying.  But, 
Mrs.  Burns’  new  washer  stopped  dead 
just  as  she  was  putting  in  the  first  load 
of  clothes.  Her  opinion  of  the  machine 
is  definitely  not  complimentary. 

The  Westville  Electric  Company  will  be 
over  soon  and  then  the  explanations 
will  start  —  perhaps  the  manufacturer 
cut  corners  on  electrical  insulation  .  .  . 
perhaps  he  used  an  insulation  that  can’t 
stand  vibration  and  wear. 

Mrs.  Burns  isn’t  interested  in  explana¬ 
tions.  She  wants  service.  And  she  isn’t 
much  different  from  you  when  you  buy 
electrical  insulation. 


(j  oin  the  ranks  of  foremost  elearical 
equipment  manufacturers  who  use  BH 
“M9”  Fiberglas  Tubing  and  Sleeving 
(Patent  Pending)  for  its  superior  elec¬ 
trical  insulation  qualities. 

BH  “649”  will  uke  all  kinds  of  hard 
punishment.  Knot  it,  then  loosen  it — 
twist  it  ’round  and  ’round — rub  it  back 
and  forth  on  the  edge  of  your  desk, 
“rhen  examine  BH  “649” — the  tough 


*BH  Noa-Frayicf  Fiberglas  Sleeviogi  are  made  by  an  exclusive  Bentley,  Harris  process  (U.  S.  Pat.  No.  2393S30).  "Fiberglas”  is  Reg.  TM  of  Owens^Oming  Fiberglas  Corp. 
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TUNG-SOL 


Unique  ceramic  sleeve  of  aluminum 
oxide,  fired  to  extreme  hordness, 
completely  isolates  the  cathode  from 
the  heater  wire.  Maximum  heat 
transfer  is  obtained  with  fullest 
insulation  protection. 


TUNG-SOL 


MADE  IN  U.S.A. 


★ 


Mechcm/co/  Data 


★ 

★ 


0ecfrf  ccrf  Dcrfo 


TUNG-SOL 

ELECTRON  TUBES 


The  TUNG-SOL  engineering  which  has  produced 
the  6AX4GT  and  (he  12AX4GT  is  constantly  at 
work  on  a  multitude  of  special  electron  tube  devel¬ 
opments  for  industry.  Many  exceptionally  efficient 
general  and  special  purpose  tubes  have  resulted. 
Information  about  these  and  other  types  is  avail¬ 
able  on  request  to  TUNG-SOL  Commercial  Engi¬ 
neering  Department. 


TUNG-SOL  LAMP  WORKS  INC.,  NEWARK  4,  NEW  JERSEY 

SALES  OFFICES:  ATLANTA  •  CHICAGO  •  DALLAS  •  DENVER  ■  DETROIT  •  LOS  ANGELES  •  NEWANK 


TELEVISION  TUBES  •  RADIO  TUBES  •  DIAL  LAMPS  •  ALSO  ALL  GLASS  SEALED  BEAM  LAMPS  AND  SIGNAL  FLASHERS 


LEACH  PELAY  CO 


WILCOX  ELECTRIC  CO.  INC 

RANiAtarV  mo 

I  OYNAMOTOR 


SWITCH  PRESSURE 


METAL-CALS  consist  of  a  .003"  thickness  of  aluminum  foil  anodized  and  dyed,  backed  with 
high-tensile  bonding  material.  A  METAL-CAL,  with  your  name  or  message  etched  into  its  surface, 
can  be  swiftly  applied  to  any  smooth,  cohesive  surface  of  metals,  porcelain,  bakelite,  polysterene, 
glass,  woods,  paints  or  enamels.  Once  on— it  stays  on,  telling  your  story  again  and  againi 


Only  METAL-CALS  offer  M  these  advantages: 


ECONOMY — No  holes  to  driH,  no  screws,  rivets, 
escutcheon  pins  or  other  fastening  devices  required. 
Labor,  material  costs  slashed.  Long  life  eliminates 
replacement  cost  of  decals  and  litho-plotes. 

DURAMUTY — METAL-CALS  for  surpon  in  perform¬ 
ance  the  best  of  decals.  They  hove  passed  the  most 
rigid  weathering,  salt  spray,  humidity,  abrasion, 
low  and  high  temperature  tests. 

SIMPLIOTY  OF  AFPUCATION— After  removing 
by  water  immersion  the  cellophane  film  protecting 
a  METAL-CAL’s  pressure-sensitive  adhesive,  anyone 
can  apply  quickly  to  smooth,  cohesive  surfaces. 


LONG  LIFE — Won't  chip,  peel  or  crock.  Letters, 
characters  and  colors  are  part  of  the  aluminum  foil 
itself  . . .  stay  clear,  sharp,  easy-to-read. 

COLOR  VARIETY— Choose  any  one  of  5  perma¬ 
nent,  attractive  colors — yellow,  red,  blue,  block, 
green — plus  aluminum.  Available  with  either  dull 
(matte)  or  lustrous  metallic  finish. 


METAL-CALS  have  found  acceptance  and  wide  use  in 
industrlet  everywhere — wherever  there  Is  need  for  an  In¬ 
expensive,  permanent  method  of  apptying  trade  names, 
trade  marts,  insignia,  numbers,  specifications,  diagrams, 
instructiom,  dial  and  gauge  markings,  operating  or  main¬ 
tenance  instructions,  dealer  service  nameplates. 


You’ve  fried  the  rest  ^  Now  USE  fhe  Best  I 


For  complefa  data,  samphs,  facfiruco/ 
mformation,  wrife 


METAL-CAL  DIVISION 
C&H  Supply  Coa 

Dept.  A-2  Boeing  Field  •  SeoHle  •,  Wash. 
SpIm  AuproMtotlvM  in  All  PNncipul  CItiut 


VOLTS 

AMPS.  CY.' 

THIS  CELL  Wl 
ANY  CODE  r 

LL  RECEIVE 

D  BREAKER  UNIT 

|iip)89iec  «(STmcNeusi  uic 

UK  cetp  MAB(  m  B  S  A 

CaA0f»A/VY 
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functions  with  ^,en  though 

I' 

'*'***'  The  Btowout  e*ti« 

""  .  HO  HIAT  . 

«!»«? 
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Designed  fur  Application 

Mu  Metal  Shields 

The  James  Millen  M%.  Co.  Inc.  has  for  many 
years  specialized  in  the  production  of  magnetic 
metal  cathode  ray  tube  shields  for  the  entire 
electronics  industry,  supplying  magnetic  metal 
shields  to  manufactiudng  companies,  lahora* 
tories  and  research  organizations.  Stock  shields 
are  immediately  available  for  all  of  the  more 
popular  sizes  and  types  of  cathode  ray  tubes  as 
well  as  bezels  for  2",  3"  and  5"  size  tubes. 


Many  production  problems,  ho\^ever,  make  de¬ 
sirable  special  shields  designed  in  conjunction 
with  the  specialized  requirement  of  the  basic 
apparatus.  Herewith,  are  illustrated  a  number 
of  such  custom  built  shields.  Our  custom  design 
and  fabrication  department  is  at  the  service  of 
our  customers  for  the  development  and  manu¬ 
facture  of  magnetic  metal  shields  of  either  nic- 
oloi  or  mumetal  for  such  specialized  applications. 


J  WIKS  MILLEN  MKIL  CO..  IN( 


\M>  H  V<  lOltV 


M.VLDKN.  MASS.VClll  SE;TTS,  l  .S.  A. 
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POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 


4  Quality  Relay 


HERE  ARE  THE  FACTS  AHD  FIGURES: 


I  he  new  Allied  rK  Relay  is  de- 
.l^neil  to  offer  versatility  in  a 


CONTACTS:  10  amp.  standard.  24  volts  D.C.,  115 
volts  A.C. 

15  amp.  contacts  avoilablo. 

SENSITIVITY:  D.C.:  4  pole  1.5waHs 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D.C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  D.C.  30°C  above  room  ambient 
A.C.  45°C  above  room  ambient 

MAX.  INPUT  FOR  85°  RISE:  D  C.  5  watts 

A.C.  1 1  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  ox.  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7.7  oi. 

DIMENSIONS:  Open  Relay— 2'/u'.  IVt',  2'/ii" 

Sealed  Relay— 3'/i".  I'/i',  2yis' 

Overall  Mounting  Flange — 3'/i' 

Center  to  Center  Mounting  Holes— 2"/is 


power  rcl.i\  where  (ju.ility  .uul 
low  cost  .ire  f.ictors.  Besides  st.i- 
bilits  in  oper.ition  its  reliabilits 
.illows  a  range  in  applications 
from  high  cjuality  instruments  to 
sending  machines.  The  PKIJ  relas 
will  compK  with  Underwriters' 
I.ahoratories  recpiirements  and  can 
also  be  supplied  hermeticalls 
sealed. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

He  sure  to  send  for  sour  copy  of 
■•Vllied's  Kel.iV  (•uide.  It  gi'es  the 
enjjineering  data  for  1’’  ,\llied 
rel.iss  in  .i  concise  tabular  form 
for  eass  reference. 


ALLIED  CONTROL  COMPANY,  INC.  2eastend avenue,newyork2i,n.y 
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HEWLETT-PACKARD 


INSTRUMENTS 


Corop'®'® 

Covef®®® 


From  2  to  700  me,  dien'*  an  accuram,  casy-to-nac  -if-  Tottmetar  fw 
anjr  volcafe  meaauring  job.  You  can  dmoac  from  5  picciaion  inanumano 
(including  a  bactetj-opetalad  poctabie  unit)  the  dependable  -hp-  volt¬ 
meter  that  exactly  fiUa  your  need.  Each  ghrea  you  fandliar  -bp-  operating 
characteriatiq  of  high  acnaidvity,  wide  range,  bcoad  applicability,  time- 
laving  eaae  of  opctadon.  -bp- alao  providea  a  complete  line  of  voltmeter 
acceaaoriea — voltage  dividm,  connectoo,  abnots  and  aouldpUen — to 
extend  the  uaeful  range  of  your  equipment.  For  coaq>lcte  detaila,  aaa 
your  -bp-  lales  reptesenudve  or  write  direct. 


Give!  some  wide  rang*  and  flat  r«spons«  par- 
formanca  as  -hp-  410A  voltmatar,  but  s«ts  naw 
standard  of  mechanical  convenience,  ease  of 
operotion,  minimum  bench  space,  teadily  de* 
tachable  probe  leads  flt  in  handy  compartment 
in  new,  compact,  streamlined  case.  Special 
diode  probe  design  places  capacity  of  opproxi- 
mately  1.3  PPfd  across  circuits  under  test.  Shunt 
impedonce  is  extremely  high~10  megohms  ot 
low  frequencies^thus  circuits  under  test  ore  not 
disturbed  and  true  voltage  readings  are  as¬ 
sured.  New  -hp-  4106  provides  1  db  occurocy 
from  20  cps  to  700  mc;  and  may  be  used  as  a 
voltage  indicator  up  to  3,000  mc.  Also  serves 
as  audio  or  dc  voltmeter  or  ohmmeter. 


-kp-  400C  Vacuum  Tube  VeHmetar  -b^  404A  lottary- Operated  VoHmeter 


Response,  -hp-  4106  Voltmetei 


General  purpose  precision  voltmeter  offering 
wide  ronge,  high  sensitivity,  high  stability. 
Quick-reading  lineor  meter  scole  shows  RMS 
volts  or  dbm  direct  from  ~72  dbm  to  -t-52  dbm. 
6rood  usefulness  includes  direct  noise  or  hum 
meosjrements,  transmitter  and  receiver  volt¬ 
ages,  oudio,  corrier  or  supersonic  voltoges, 
or  power  gain.  Also  may  be  used  os  54  db  om- 
plifler  to  increose  signol  level  to  oscilloscopes, 
recorders,  power  ompliflers,  etc. 


Precision  vocuum  tube  instrument  for  general 
voltage  meosurement  where  oc  power  is  not 
availoble.  Compoct,  portoble,  splosh-proofs 
ruggedly  constructed  for  field  operotions.  Wide 
voltoge  ronge  permits  oil  typ<is  of  meosure- 
ments  including  remote  broedcost  line  and  cor¬ 
rier  checks,  stroin  gauge  system  tests,  telemeter¬ 
ing  and  geophysicol  circuit  measurements,  etc. 
In  the  laboratory,  offers  completely  hum-free 
measurements  of  very  low  noise  level. 


3251A  Page  Mill  Rood  •  Polo  AHo.ColifHU.S.A. 
Sates  representatives  in  principol  oreas 
Ixport:  Frotor  A  Hansen,  ltd. 

Son  Francisco  •  New  York  •  lot  Angeles 
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INSTtUMINT 

MIMAtV 

USIS 

riiOuiNCV 

tANCi 

VOLTAGI 

tANCf 

INFUT 

IMFIOANCI 

PtICC 

•hp  4(X)A 

control  purpose 

10  cpi  lo  1  mc 

.005  to  300v 

9  rongtt 

t  mogohm 

34  ppfd  thuAt 

$113.00 

-hp  4006 

low  (rtquoncy 

7  cpt  lo  100  he 

.005  to  300v 

9  rongot 

10  mogchmi 

24  ppfd  thuAl 

$193.00 

-hp  400C 

Wide  roflgo 

High  ionsitivity 

70  cpt  to  2  me 

.0001  to  300v 
12  rongot 

10  mogohmt 

15  ppfd  thuAl 

$100.00 

hp  404A 

Rprtoblt,  betttry 
operoted 

2  cpt  to  50  he 

.0005  to  300v 

1 1 rongot 

to  megohmt 

20  ppfd  thuAt 

$113.00 

■hp.410i 

Audio.  rf.VHF 

d<  volToget; 

^  resiitoncet 

20  cpt  to  200  me 

0.1  to300v 

7  rortget 

10  m«gohmt 

1.3  ppfd  thuAt 

$243.00 

«  ^ 


In  Canocfo;  F*d«ral  El»ctric  Monufoctvrin9  Company,  ltd.,  Monfrool,  P.Q.  Inport  Oit#rib«rroff:  Intomotionol  Stondord  Eloctric  Corp.,  67  Brood  St.,  N.  Y. 


in  first  year’s  operation  of  world’s  first 
PTM  MICROWAVE  for  o  PIPE  LINE 


distance  of  60  miles.  Operated 
without  the  necessity  of  standby 
RF  equipment  and  requiring  only 
routine  maintenance,  the  first 
year’s  total  outage  time  was  a 
mere  0.78%  — of  which  approxi¬ 
mately  one-halt  represents  time 
consumed  by  the  maintenance 
man  in  traveling  to  outages. 

Here  is  conclusive  evidence  of 
the  ruggedness,  dependability, 
efficiency  and  economy  of  Fed¬ 
eral  PTM  Microwave! 


X  hat’s  the  outstanding  record  of 
reliability,  continuity  and  quality 
service  achieved  by  Keystone 
Pipe  Line  Company  with  Fed¬ 
eral’s  Pulse-Time-Modulation 
Multiplex  Microwave  System... 
on  the  job  99.22 %  of  the  time . . . 
despite  ice,  snow,  windstorms  and 
other  communication  problems. 

Keystone’s  pioneer  microwave 
system,  comprising  2  repeaters 
and  3  terminals,  extends  from 
Philadelphia  to  Montello,  Pa.,  a 


RAILROADS,  UTILITIES,  TELEPHONE  COMPANIES,  RADIO-TV 
BROADCAST,  AVIATION  and  other  fields,  as  well  as  pipe 
lines,  can  use  Federal  PTM  Microwave  to  gain  outstanding 
savings  and  communication  facilities. 


0«l  tAIH  NU 
RADIO  RCKATBI 
STATION 


ONofrIilewii 


MONTCUO 
TUMnNO  STATION 


STAnON 


rHRAOaPHU  titMiM  AL 
iocatcdat 
MO  soum  iroad  st. 


For  further  information  on  the  appiication  of  Fe<f» 
eral  PTM  Microwave  ro  your  requirements,  address: 
Wire  and  Radio  Transmi5si~n  Systems  Division. 


j:  Federal 

Telephone  and  Radio  Corporation 

100  KINGSLAND  RD.,  CLIFTON,  N.  J. 
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EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


nPICAL  "Q”  CHARACTERISTICS  OF 
BURNELL  TOROIDS  WOUND  ON 
MOLYBDENUM  PERMALLOY  CORES 

Several  years  ago  we  began  to  specialize  in  the  design  and  manufacture 
of  toroidal  coils  and  audio  filter  networks.  At  that  time  too  few  electronic 
engineers  were  aware  of  the  full  value  of  toroids  (particularly  those  wound 
on  molybdenum  permalloy  dust  cores)  as  very  little  publicity  had  ever 
been  devoted  to  a  product  that  was  fast  becoming  one  of  the  most  vital 
in  the  development  of  modern  communications  and  control  equipment. 

We  believe  that  since  then  through  our  technical  service  and  advertising 
methods  we  have  helped  thousands  of  engineers  to  understand  and  appre¬ 
ciate  the  toroid  as  an  essential  in  network  applications. 

The  resulting  popularity  and  industry  acceptance  of  our  toroidal  coils  and 
filters  have  necessitated  an  expansion  of  our  production  facilities  to  ten 
times  what  they  were  five  years  ago  and  we  arc  proud  to  point  to  this 
growth  as  an  expression  from  our  customers  of  their  satisfxtioR  in  the 
quality  of  our  product  and  our  service. 


STWfDARO  SIZES 
TC-l==l%''0.D.x  H" 

TC-2  =  2y4"0.D,x  %" 

TC-3  =  iy."  OD.X9, 16" 
MINIATURE  SIZES 
TC-0=  y."O.D.x  %" 

TC-4  =  l-3  16"  0.D.X9/16" 
TC-5  =  1-3/16"  O.D.xSr  16" 
MAXIMUM  INDUCTANCE 
TC-1  —  Ind.-Up  to  10  Hys. 

TC-2  -  Ind.-Up  to  100  Hys. 
TC-3  -  Ind.  MHY-Up  to  750 
TC-0- Ind.-Up  to  2  Hys. 
TC4-lnd.-UptolOHys. 
TC-5-lnd.  MHY-Up  to  750 


AUTOMATIC  VOLTAGE  REGULATION  WILL 
HELP  CURE  OPERATING  DEFICIENCIES 


STABILINE  fyp*  IE  (IN¬ 
STANTANEOUS  ElEC- 
TtONIC),  a  completely 
electronic  unit  with  no 
moving  pertc,  it  ovoil* 
oble  in  rotingt  from  0.35 
to  5.0  KVA. 

loom  more  obout  STABU 
LINES  type  IE  ond  EM. 
Write  today  for  Bulletin 
S351  complete  with  oppti- 
cation  doto,  roHngt,  dn 
mentions  ond  circuit 
diogromt. 


STABILINE 


T 

U 


VOLTAGE  REGULATORS 

feoture  LOW  COST  and  EFFICIENT  OPERATION 
IMPROVE  PERFORMANCE  and  REDUCE  COSTS 


Increased  demondt  on  todoy's  electrical  monufocturing  equipment  coll  for  moximum  perform¬ 
ance,  extended  ports  life  and  reduced  maintenonce.  When  incoming  line  voltages  fluctuate, 
monufacturing  inefficiencies  and  rising  costs  ore  bound  to  occur.  To  maintain  constont  voltoge 
to  equipment  regardless  of  voriotions  in  line  voltage  or  load  current,  instoll  o  STABILINE 
Automatic  Voltage  Regulator  type  EM  (ELECTRO  MECHANICAL). 

Simple  ond  eosy  to  instoll,  o  STABILINE  type  EM  features  high  efficiency  —  zero  woveform 
distortion  ^  complete  insensitivity  to  magnitude  and  power  foctor  of  lood  —  odiustoble  output 
voltoge  ond  no  criticol  odjustments. 


Input  Voltoge 

Output  Voltoge  Output  Current 

Range 

Ronge 

(Amperes) 

95-135 

nai20 

17.5 

52.0 

130.0 

195-255 

220-240 

32.5 

120.0 

400-520 

420-460 

15.0 

40.0 

195-255 

220-240 

25.0 

38.0 

50.0 

113.0 

175.0 

10.0 

15.0 

20.0 

45.0 

70.0 

EM6210Y 

EA16215Y 

EAM220Y 

EM6245Y 

EM6270D 

400-520 

420-460 

16.0 

12.5 

EAI16412Y 

22.0 

17J 

EAA6417Y 

33.0 

25.0 

EM6425Y 

66.0 

50.0 

EA46450Y 

100.0 

75.0 

EAA6475Y 

420  500 

420-460 

131.0 

100.0 

EA464100Y 

There's  o  STABILINE  type  EM  to  meet  your  need.  Stondord  types  ore  listed  in  the  roting  chort. 
For  speciol  requirements  consult  The  Superior  Electric  Cempony,  405  Church  St.,  Bristol.  Conn. 


THE  SUPERIOR  ELECTRIC  co. 

i  Kl  S  TO  I  ,  COHMICJICUT 


SB 


FOWERSTAT  VARIAILE  TRANSFORMERS*  VOLTMX  A-C  POWER  SUPPLIES •STUILINE  V0LTA6E  RERUUTORS 
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THE  FINEST  IN 
ELECTROSTATIC  FOCUSING 


TUBE  DIVISION,  ALLEN  B.  DU  MONT  LABORATORIES,  INC.,  CLIFTON,  N.J. 
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EXTREMES  of 

TEMPERATURE  and  HUMIDITY 

Uaue  HO.  ellect 

on  BRADLEYUNIT  RESISTORS 

Brodleyunit  resistors  ore  solid  molded.  This  construction  assures 
stability  and  long  life.  Moreover,  they  are  rated  to  operate 
continuously  at  70C  ambient  temperature  . . .  not  40C.  And,  they 
need  no  wax  impregnation  to  pass  salt  water  immersion  tests. 
Hence,  they  can  withstand  extremes  of  temperature  and  humidity 
without  deterioration. 

Made  in  standard  R.T.M.A.  values  in  1  '2  and  2  watt  ratings 
from  10  ohms  and  22  megohms;  1  watt  from  2.7  ohms  to  22 
megohms.  Let  us  send  you  a  complete  A-B  resistor  chart. 

Allen  -  Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


1^1 

ALLE^-BR^DLEY 


FIXED  A  ADHUSTABLE  RAD, 


Sol4 


RESISTORS 


% 
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JfefENSt 

I  WOEftS 


WE’RE  PRETTY  GOOD  AT  THIS! 
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KARP  METAL  PRODUCTS  CO.,  INC. 


215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

Spociofisfs  in  Fabricating  Sheet  Metal  for  Industry 


Carrying  water  on  both  shouldars  is  pro- 
varbially  difficult,  but  not  impossibi*. 

Whii*  handling  an  increasing  volume  of 
defense  equipment  orders,  we  are  still  serv¬ 
ing  our  customers  who  manufacture  civilian 
products,  provided  such  work  does  not 
interfere  with  defense  production. 


military  uses.  These  manufacturers  are  get- 
ting  more  service  from  us  rather  than  less. 
Fortunately,  also,  we  can  handle  defense 
orders  without  the  delay  of  plant  con¬ 
version.  Ours  is  a  custom  service  easily 
applied  to  military  equipment  needs.  Our 
craftsmen  and  facilities  are  certified  by  the 
Armed  Forces. 


Fortunately  most  of  our  customers  make  Tell  us  your  needs  in  quality  sheet  metal 
products  which  at  this  time  have  definite  fabrication. 
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SPECIALISTS  IN  PRECISION  MASS  PRODUCTION 
FOR  55  YEARS 

EXCEPTIONALLY  GOOD  DELIVERY  CYCLE  ON  MILITARY  ORDERS  due 
to  tremendous  precision  mass  production  facilities  ^ 

Electronic  engineers  all  over  the  world  depend  upon  CIS  tor: 

A  variable  resistor  engineered  to  the  application. 

Uniform  high  quality  on  o  mass  production  basis. 

Each  variable  resistor  thoroughly  tested  electrically  and  mechanically 
to  assure  top  performance. 

Delivery  when  promised. 

If  you  need  variable  resistors  to  exacting  military  specifications,  let 
CTS  specialists  solve  your  problem. 


VAtlAilE  (CSISrOtS  (COMPOSfTfON  AND  Witt  WOUNDIi 


WITH  Ot  WITHOUT  ASSOCIATED  SWITCH  COMtINATIONS 


CHICAGO  TELEPHONE  SUPPLY 

u  ta/ifjn 


REPRESENTATIVES 

S  J  Hutchinson,  Jr. 

4C»  NO'th  Brood 

loil#lph  a  8,  Pe’n^»lv 
Phn-,  WoUvt  2  STd-J 
W  S  Harmon  Compai 
4057  Ciurq  D'  .e 


SOUTH  AMERICA 


OTHER  EXPORT 
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Operator's  Control  Unit 


Motor-Gonerator-Typo 

Frequency 

Chonger 


400-Cycle  Ground  Power  Supply  for  Aircraft  Radar  Units 


¥ 


Here’s  a  low-cost,  high-performance,  400- 
cycle  ground  power  supply  with  a  regulated 
output  voltage  adjustable  from  187  to  229 
volts.  It’s  rugged  enough  for  permanent  in¬ 
stallation,  yet  compact  enough  to  be  moved 
on  a  fork  truck.  A  30-kva  output  rating  is 
more  than  sufficient  for  virtually  all  radar, 
radio,  or  general  load  applications. 


Voltage  regulation:  d;  2  per  cent  variation  under  all  conditions  of  balanced 
load,  power  factor,  and  heating,  within  normal  operating  range. 

Voltage  recovery:  To  within  5  per  cent  of  steady-state  value  in  0.1  second. 

Voltage  adjustment:  187-229  volts  in  increments  of  0.5  volts  or  less. 

Wave  shape:  Low  harmonic  content. 

Radia  interference:  Adequate  suppression  for  most  rigid  applications. 

Enclasure:  Dripproof  cabinet  houses  motor,  generator,  and  controls.  A  sepa¬ 
rate  operator’s  panel  contains  "start-stop”  push  buttons,  adjusting  poten¬ 
tiometer,  selector  switches  and  meters. 

For  further  data  on  these  G-E  frequency  changers  see  Bulletin  GEA-5589. 


6ENERAL0  ELECTRIC 
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Husky  Relays  Mount  3  Ways 
Make  or  Break  up  to  45  Amps 


For  those  heavy  control-circuit 
applications,  here’s  a  versati  le  re- 
lay  that  can  be  front-connected. 
back-connected,  or  plug-in-con- 
nected,  and  is  supplied  in  open 
or  enclosed  models.  Circuits: 
spst,  dpst,  or  dpdt. 

Heavy,  long-lasting  silver  .; 

contacts  carry  10  amps  continu- 

ous.  Normally  open  forms  make  < 

or  break  45  amps;  normally  , 

closed  forms  make  or  break  20  amps.  Coils  are  supplied  for 
12-,  24-,  1 15-,  or  230-volt,  60-cycle  a<;  for  6,  12,  24,  32,  125  or 
250  volts  d-c.  Dimensions  for  enclosed  model :  6  x  6  x  5  inches. 
Complete  details  are  available  in  Bulletin  GEC-257. 


Tantalum  +  New  Ele(trolyte= 
More  Performance,  Less  Space 

New  G-E  Tantalytic  D-C  Capacitors  Feature 


G-E  Switchette  Handles  High 
Current  in  Crowded  Quarters 


Though  small  and  lightweight, 
the  G-E  switchette  does  the 
ork  as  many  bulkier 


switches.  Available  in  a  wide 
variety  of  forms  and  circuits, 
i  snap-action  unit  is  approx- 
^  imately  1  Vi  x  Vi  x  Vi  inches, 
weighs  only  9  grams,  and  op¬ 
erates  dependably  from  sea  level  to  50,000  feet  altitude.  Con¬ 
tact  arrangements  available  are  single-circuit,  normally  open; 
single-circuit,  normally  closed;  and  two<ircuit,  one  normally 
open  and  one  normally  closed.  Rated  Vi  hp  at  115  and  230 
volts  a-c,  the  switch  is  designed  for  ambient  temperatures  from 
— 70F  to  -I-  200F  and  meets  the  50-hr  salt-spray  test  for  SpeciB- 
cation  AN-QQ-S-91.  For  full  details,  ask  for  Bulletin  GEA-4888. 


*  !':a  and  weight  about  th*  tarn*  at  conventional  electrolytici 

*  Over-aN  Kfe  at  good  at  paper  dielectrict 

*  low-temperature  propertiet  and  thock  retittance  better  than  either 

By  combining  tantalum  in  foil  form  and  a  newly  developed  non- 
corrosive  electrolyte.  General  Electric  has  designed  a  capacitor 
that  packs  superior  performance  into  amazingly  small  space. 
Good  stability,  unusually  low  leakage  currents,  and  hermetic 
sealing  are  additional  advantages.  Operating  range  is  from  — 55C 
to  4-85C  Ratings  presently  available  range  from  0.02  muf  to 
12  muf  at  150  volts  d-c.  Capacitors  shown  in  illustration  are 
representative.  For  additional  information,  furnish  requirements 
such  as  temperature  range,  leakage  resistance  values,  and  oper¬ 
ating  voltage  in  writing  to  Capacitor  Sales  Ditisiott,  42-304, 
General  Electric  Company,  Pittsfield,  Mass, 


Cast-Glass  Bushings  Permit 
Hermetically  Sealed 
Apparatus 


Genaral  Elactric  Campany,  Sactiaii  A667-IS 
Schanactady  S,  N,  Y. 

PUoM  sand  mu  thu  following  bullutins: 

(V)  Indkotu  for  O  OEC-757A  Gunural-PurpoM  Rulay 

raforanca  only  □  OtA-4M«  Siza  1  Switchatta 

Q  OEA-5093  Cosf-Glatt  Bwthietgt 
(X)  For  panning  on  Q  OEA-SSSR  Packagad  Fr«,uan<y 

imm«diatm  project  Changmr 


Embedded  nickel-steel  hardware  j 
eliminates  the  need  for  gaskets  ^ 
and  makes  possible  the  solder- 
ing,  brazing,  or  welding  of  G-E  ,t|.1  I  ^  ' 

cast-glass  bushings  directly  to  3 

apparatus.  This  assures  gas-tight,  a 

oil-tight,  or  vacuum-tight  con-  | 

struction.  Extraordinary  resist-  i  -  '* — 

ance  to  vibration  and  weather  means  the  small,  compact  bush¬ 
ings  are  especially  suited  to  aircraft  applications  or  where  high 
humidity  occurs.  They  will  not  puncture  or  shatter  under  ex¬ 
cess  potentials.  For  full  details  ask  for  Bulletin  GEA-5093A. 


Nom« _ _ 

- -  - — 

City  , 
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The  Competitor — a  great  new  Turner  microphone. 
Meets  £dl  competition  where  good  quality  speech 
reproduction  is  required  and  low  cost  is  import¬ 
ant.  A  natural  for  hams,  economical  public  address 
systems,  soimd  systems  ...  an  ideal  replacement 
unit  for  home  recorders.  Designed  for  hand,  desk 
or  stand  use  (stand  adaptor  included).  Beautifully 
finished  in  baked-on  beige  wrinkle  enamel.  Rug¬ 
ged,  moisture  sealed  crystal  has  high  output  level 
of  52  db  below  1  volt/d}me/sq.  cm.  Response:  70  to 
7000  c.p.s.  6  ft.  cable  securely  anchored  to  case, 
cannot  pull  out.  Turner  quality  all  the  way 
through  and  priced  at  only  .  .  .  $10.85  List. 
Model  COX  Eilso  available  with  on-off  slide  switch. 


J'COMPimOR" 

Model  60X  Crystal 


THE  TURNER  COMPANY 

90S  17lh  Siraat  N.  E.,  Codor  Rapidi,  lawa 

In  Canada: 

Canadian  Marconi  Company,  Toronto,  Ontario 
Ad.  Awrioma,  Inc.,  19  Irood  Stroat,  Now  York  4,  N.Y. 


We  Mobilize  for  Freedom 


SICOND  OF  A  SPECIAL  SERIES 


We  Mnst  Pay  k  We  k 


yte  must  do  our  utmost  to  pay  as  we  go  for  our 
present  defense  program. 

On  that  proposition  those  who  speak  with  au¬ 
thority  are  remarkably  well  agreed.  This  editorial 

—  the  second  in  a  series  on  our  mobilization  for 
freedom  —  sets  forth  in  simple  terms  why  there  is 
this  agreement. 

Next  year  —  the  fiscal  year  beginning  next  July  1 

—  the  federal  government’s  budget  calls  for  the  ex¬ 
penditure  of  $10  billion  more  than  is  scheduled 
to  be  collected  in  taxes.  The  deficit  is  due  to  the 
increase  in  defense  expenditures. 

A  part  of  this  deficit  can  be  eliminated  by  cutting 
non-essential  expenditures  and  increasing  efficiency 
in  the  defense  program.  There  is  wide  agreement  on 
this.  It  is  the  duty  of  the  President  and  Congress  to 
see  that  it  is  saved. 

How  the  remaining  deficit  anticipated  in  the 
federal  budget— $5  billion  to  $10  billion— is  handled 
is  crucial.  The  government  can  meet  it  by  raising 
taxes— by  paying  as  we  go.  Or  it  can  borrow,  issuing 
more  government  bonds. 

Borrow  A9ain? 

We  relied  heavily  on  borrowing  in  both  World 
War  I  and  World  War  II.  In  World  War  I  only 
about  one-third  of  the  expenditures  of  the  federal 
government  were  met  by  taxation.  In  World  War 
II  about  45  percent  were  met  in  this  way.  The  rest 
we  borrowed.  Some  people  ask,  why  can’t  we  rely 
heavily  on  borrowing  again?  Why  is  it  crucially 
important  to  avoid  adding  $5  billion  to  $10  billion 
to  a  federal  debt  that  is  already  $257  billion? 

Part  of  the  answer  is  found  in  the  contrast  be¬ 


tween  this  defense  program  and  our  all-out  effort 
of  World  War  II.  Another  part— and  one  that  is  all- 
important  in  combatting  inflation— results  from  the 
rapid  decline  in  the  purchasing  power  of  the  Amer¬ 
ican  dollar  in  recent  years. 

We  went  “all  out”  in  World  War  IT.  We  put  al¬ 
most  half  of  everything  we  produced  into  our  mili¬ 
tary  effort.  Taxes  high  enough  to  pay  the  financial 
costs  as  incurred  would  have  meant  huge  tax  in¬ 
creases.  It  was  feared  that  such  increases  would  kill 
financial  incentives  to  get  “all  out”  production. 
Since  we  expected  the  war  to  be  short,  borrowing 
seemed  a  safe  expedient.  Price  control  and  ration¬ 
ing,  with  wartime  patriotism  to  give  them  effective 
support,  were  relied  upon  to  keep  in  check  the  in¬ 
flationary  pressure  created  by  borrowing  rather 
than  taxing. 

Our  present  defense  program  is  scheduled  to 
take  a  much  smaller  share  of  our  production,  but 
to  take  it  over  a  much  longer  period.  At  its  peak, 
the  program  as  now  planned  will  take  only  about 
20  percent  of  our  total  national  production.  But, 
to  use  General  Bradley’s  phrase,  “the  conditions 
under  which  we  labor  may  persist  for  ten,  fifteen 
and  twenty  years.” 

What  About  Controls? 

For  a  period  of  any  such  duration  it  would  be 
foolhardy  to  expect  that  the  sort  of  controls  we  had 
for  the  few  years  of  World  War  II  could  hold  in 
check  the  inflationary  pressure  created  by  not  pay¬ 
ing  as  we  go.  It  would  be  as  foolhardy  as  it  would 
be  for  a  family  to  plan  on  borrowing  to  pay  the 
expenses  of  a  member  discovered  to  be  afflicted  by 
a  chronic  ailment  which  might  last  a  long  lifetime. 
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Obviously,  the  only  safe  thing  to  do  in  such  a  case 
would  be  to  adjust  the  family  budget  so  that  the 
expenses  of  the  illness  would  be  paid  currently. 

Our  heavy  reliance  on  borrowing  in  World  War 
H  had  consequences  which  block  a  successful  re¬ 
peat  performance. 

If  the  borrowing  had  been  done  by  persuading 
individuals  to  transfer  their  savings  into  govern¬ 
ment  bonds,  relatively  little  inflationary  pressure 
would  have  been  created.  What  the  government 
would  have  spent  with  the  proceeds  of  such  bond 
sales  would  have  been  subtracted  from  the  money 
individual  consumers  could  spend. 

But  most  of  the  borrowing  was  done  from  banks. 
That  course  expanded  the  amount  of  money  avail¬ 
able  to  the  government  without  any  offsetting  sub¬ 
traction  of  money  from  the  hands  of  individuals. 
Thus,  when  direct  price  controls  were  removed 
after  the  war,  this  bottled-up  purchasing  power 
contributed  to  a  price  inflation  which  has  cut  pur¬ 
chasing  power  of  the  American  dollar  about  in  half 
—  and  decidedly  changed  the  attitudes  of  the  Amer¬ 
ican  people  toward  that  dollar. 

During  World  War  II,  Americans  in  general  be¬ 
lieved  that: 

The  war  would  not  last  long. 

The  dollar  would  hold  its  value,  and  even  gain 
value  after  the  war.  -  -• 

Many  wonderful  new  products  would  be  avail¬ 
able  in  the  postwar  period. 

Today  the  American  people  have: 

Seen  the  value  of  their  dollars  melt  away  fast. 
Been  assured  that,  at  best,  we  may  have  a  10- 
1  S-20-year  pull  ahead. 

Been  warned  not  to  expect  a  postwar  paradise 
anytime  soon. 

One  result  of  these  changed  attitudes  is  a  notable 
lack  of  enthusiasm  for  government  bonds  on  the 
part  of  individual  investors.  This  is  indicated  by  the 
fact  that  since  Korea  redemptions  of  E  bonds  have 
exceeded  sales  by  about  $600  million.  Another 
result  is  a  continuing  rush  to  convert  dollars  into 
physical  goods  and  equipment  or  claims  on  them. 
This  trend  weighs  against  financing  the  prospective 
federal  deficit  by  borrowing  from  individuals. 

Borrowing  from  banks  to  meet  the  deficit  would 
again  add  fuel  to  inflation. 

The  prospective  deficit  is  due  to  federal  expen¬ 


ditures  for  military  goods.  Even  if  they  are  not 
blown  up  or  shipp^  abroad,  these  goods  will  not 
be  available  to  civilians.  But  the  money  paid  to 
those  who  produce  military  goods  will  still  be  avail¬ 
able  to  bid  up  the  prices  of  civilian  goods.  Thus, 
at  a  time  when  people  show  relatively  little  disposi¬ 
tion  to  save  dollars,  a  menacing  inflationary  pres¬ 
sure  —  an  inflationary  gap,  the  economists  call  it  — 
will  be  created. 

If  our  fight  against  inflation  is  to  be  successful 
this  gap  must  be  closed  by  taxes.  We  need  to  do 
other  things,  too,  for  inflation  has  many  different 
causes.  Credit  expansion  must  be  effectively  con¬ 
trolled.  Production  of  civilian  goods  must  be  in¬ 
creased  as  much  as  possible  by  eliminating  waste 
and  inefficiency.  But  a  pay-as-we-go  tax  program 
is  basic  to  a  successful  attack  on  ihflation.  And  in¬ 
flation  —  unless  it  is  checked  —  could  wreck  our 
defense  effort. 

We  cannot  pay  as  we  go  merely  by  soaking 
harder  the  corporations  and  those  in  the  upper  in¬ 
come  brackets. 

As  the  President’s  Council  of  Economic  Advisers 
has  reported,  “by  far  the  largest  part  of  the  addi¬ 
tional  revenue  must  come  from  the  middle  and 
lower  tax  brackets.  These  are  the  brackets  in  which 
the  great  bulk  of  the  income  is  located.” 

Taxes  Can  Attack  Inflation 

By  spreading  tax  increases  broadly,  taking  small 
amounts  from  many  p>eople,  inflationary  pressure 
would  be  effectively  r^uced.  It  is  the  expenditures 
of  the  great  mass  of  people,  rather  than  the  small 
numbers  in  the  upper  income  tax  brackets,  that 
create  most  of  the  pressure.  Moreover,  it  is  possible 
to  increase  taxes  broadly  without  killing  the  eco¬ 
nomic  incentives  to  produce.  Maintaining  these 
incentives  is  essential  to  the  success  of  the  defense 
effort. 

Our  elected  representatives  cannot  be  expected 
to  be  enthusiastic  about  a  pay-as-we-go  tax  pro¬ 
gram.  It  involves  increasing  the  taxes  of  the  great 
body  of  their  constituents,  an  operation  completely 
lacking  in  political  glamour.  However,  such  a  pro¬ 
gram  also  involves  the  integrity  of  the  American 
dollar.  And  that  is  absolutely  essential  to  the  suc¬ 
cess  of  the  defense  program.  We  shall  be  very  fool¬ 
ish  if  we  do  not  let  our  leaders  know  that  we  want 
them  to  do  everything  possible  to  pay  as  we  go. 


McGritwHill  PtUisb'ug  Company,  lac. 
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A/HiRICAM  LAVA  CORPORATION 


•  Submit  your  difficult  material  requirements  to  American  Lava 
Corporation  and  you  will  obtain  free  consultation  for  the  best  ma> 
terial  for  your  application  and  helpful  recommendations  for  solving 
your  designing  problems. 

*  It  is  this  service  which  has  given  American  Lava  Corporation  the 
reputation  as  THE  consulting  firm  among  ceramic  manufacturers. 


Some  of  the  very  low  expansion 
AlSiMog  Ceramics  have  excellent 
heat  shock  qualities  and  can  be 
heated  red  hot  and  suddenly  cooled 
without  damoge. 


AISiMag  Ceramics  are  ideal 
elastic  bodies.  They  do  not  show  any 
plastic  deformation  and  retain  their 
original  shape  after  release  from 
strain. 


AISiAAag  Ceramic  plates  can  be 
ground  to  a  flatness  of  1  or  2  light 
bands,  and  retain  this  flatness  even 
if  subjected  to  severe  temperature 
changes.  What  could  be  better  as  a 
reference  subject? 


iX  AISiMag  Ceramics  con  be  made 
with  varying  thermal  expansions  to 
match  those  of  many  other  materials. 
You  can  match  the  expansion  of 
AISiAAag  Ceramics  with  many  glasses 
and  metals  ond  obtain  a  fit  which 
will  be  retained  indefinitely. 
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In  the  air,  where  space  and  weight  are  at  a  premium,  the 
value  of  the  minute  compactness  of  Hi-Q  Components  is 
vividly  dramatized.  Of  equal  importance  is  their  never  fail¬ 
ing  dependability  under  any  and  all  conditions.  For  let  a 
single  small  unit  fail,  and  life  itself  may  hang  in  the  balance. 

The  same  high  engineering  standards  and  unvarying  qual¬ 
ity  which  have  made  Hi-Q  a  leader  with  producers  of  air- 
craft  equipment,  have  found  equal  favor  with  other 
electronic  manufacturers.  Individual  tests  of  every  single 
component  at  each  stage  of  production,  and  as  a  part  of  final 
inspection,  insure  the  precise  adherence  to  specifications, 
ratings  and  tolerances.  That  is  one  reason  why  Hi>Q  is  now 
serving  virtually  every  leading  producer  of  television,  com¬ 
munications  and  other  electronic  equipment.  Another  is  the 
ready  availability  of  Hi-Q  engineers  to  cooperate  in  the  de¬ 
velopment  of  new  components  to  meet  specialized  needs. 

JOBBERS  — ADDRESS  740  BelUvill*  Ave.,  New  Bedford,  Moss. 


Hs-Q  TEMRERATURI 
COMPENSATING  CAPACITORS 

These  high  voltage  tubular  capacitors 
are  available  in  capacities  frosn  25  snmf. 
to  250  mmf.  Units  with  working  voltage 
of  3000  V.  D.  C.,  are  1.840'  long  with 
.375'  diameter.  Those  between  500 
V.  D.  C.  and  3000  V.  D.  C.  are  slightly 
smaller.  All  are  Durez  coated  and  made 
of  temperature  compensating  materials. 

BETTER  4  WAYS 

^ —  PRECISION 
^  UNirORMITY 
^  DEPENOARILITV 


_  •# 

*  Trade  Mark  Registered,  U.  S.  Patent  Office 

Hi-Ol 

TReacicutee  Anfi. 

OLIAN,  N.y.  r 

SAIIS  OFFICIS:  N«w  York,  Philodolphio,  PLANTSi  Oloon,  N.  Y.,  Fronklinvillo,  N.Y. 

Dofroit,  Chicogo,  lot  Angelos  Jessup,  Po.,  Myrtle  Beach,  S.  C. 

■j^OR  panel-rark  or  other  sectional ized  circuits,  Lapp  ofTers  a  variety  of  phig-and-rccep- 
tacle  units,  some  of  which  are  shown  above.  Any  number  of  contacts  can  be  provided 
(in  multiples  of  twelve).  Male  and  female  contacts  are  full-floating  for  easy  alignment  and 
positive  contact.  Contacts  are  silver-plated,  terminals  tinne<l  for  soldering.  Polarizing 
guide  pins  are  provided  where  desired.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is 
non-carbonizing  even  under  leakage  flashover  resulting  from  <*ontamination,  moisture  or 
humidity.  Write  for  complete  electrical  and  mechanical  sp«*cilications  of  available  units 
or  engineering  recommendations  for  an  eflicient  roni|ionent  for  your  pro<luct.  Radio 
Specialties  Division,  I.app  Insulator  Co.,  Inc.,  I.eRoy,  N.Y. 
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that  boss 
Eagles  •  •  • 


In  the  realm  of  the  airman,  where  tiny 
hiph-precision  motors  regulate  intri¬ 
cate  systems  of  instrumentation  and  con- 
Kollsman  miniature  motors  have  no  peer. 

In  fact,  these  accurate  and  dependable  units  have  been  a 
kollsman  specialty  for  years. 


Yes,  throughout  aviation  history — where  hummingbirds  have 
had  to  boss  eagles  —  Kollsman  has  won  renown  for  doing  the 
job  inimitably  well. 


for  precision  and  dependability 

OILS  MAN 

INSTKIJMEMT  CORPORATION 

Elmhurat.  \'ew  York  •  Glondale,  rallfomla 
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HYTRON  FIRST 


To  its  logically  designed  original  studio- 
matched  rectangular,  Hytron  now  adds  new 
advantages:  the  cobalt-and-copper  savings 
of  electrostatic  focus. 


The  original  Hytron  electrostatic  type 
20FP4  eliminates  the  magnetic  focus  unit. 
Uses  a  single-held  ion-trap  magnet.  Yet  the 
20FP4  gives  you  unsurpassed,  clear,  sharp 
pictures  . . .  despite  economies  in  associated 
components  enforced  by  defense  needs. 


Seeing  is  believing.  Watch  for  this  newest  Hytron  first  from  the  world’s  most  modem 
picture-tube  plant.  You’ll  be  seeing  it,  buying  it  soon.  You’ll  marvel  at  its  sharp  pictures, 
even  at  lower  line  voltages. 

Again  you'll  say  it  pays  to  stay  out  front  in  picture  tubes.  It  pays  to  insist  on  Hytron’s 
original  studio-matched  rectangulars . , .  choice  of  9  out  of  10  leading  TV  set  makers. 
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TRANSFORMER  WITH  MYCAlEX-METAt 
ASSEMRUES  TO  GIVE  TIGHT  SEAL 


MYCAIEX  COIL  HOLDER  AND  RASE 


CONDENSER  WITH  MYCALEX 
LOW-LOSS  END  PLATES 


SINCE  1919 


THE  IM^UL>KTQR 


TRADE  MARK  REO  US  PAT  Of 


MYCALEX  is  a  highly  developed  glass-bonded 
mica  insulation  backed  by  a  quarter-century  of 
continued  research  and  successful  performance. 
Both  pioneer  and  leader  in  low-loss,  high  fre¬ 
quency  insulation,  MYCALEX  offers  designers 
and  manufacturers  an  economical  means  of  attain¬ 


ing  new  efficiencies,  improved  perform-  ^ 

ance.  The  unique  combination  of  characteristics 
that  have  made  MYCALEX  the  choice  of  leading 
electronic  manufacturers  are  typified  in  the  table 
for  MYCALEX  grade  410  shown  below.  Complete 
data  on  all  grades  will  be  sent  promptly  on  request 


CORPORATION  OP  AMIRKAr 

OiriMri  ‘MYCALtX*  PmHmfM  mmd  Tnirf**M«rks 

Encittn  initM;  lO  Rtcktfslltr  Ptaia,  Nwr  Tsrk  10  •  Ml  iMNnI  Mficis:  aiftM, 
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MYCALEX  is  efficient,  adaptable, 
mechanically  and  electrically  superior 
to  more  costly  insulating  materiais 

I 

•  PRECISION  MOLDS  TO 

EXTREMELY  CLOSE  TOURANCE 


•  READILY  MACHINEARLE 

TO  CLOSE  TOLERANCE 


e  CAN  RE  TAPPED  THREADED, 

GROUND,  SLOTTED 
•  ELECTRODES,  METAL  INSERTS 

CAN  RE  MOLDED-IN 


O  ADAPTARLE  TO  PRACTICAUY 

ANY  SIZE  OR  SHAPE 


MYCALEX  it  available  in  many  grades 
to  exactly  meet  specific  requirements 


CHARACTERISTICS  OF 
MYCAIEX  GRADE  410 


Meats  all  the  raquiraments  for  Grad# 
L-4A,  and  is  fully  appravad  as  Grade  L-4R 
under  Joint  Army-Navy  Specifisation 
JAN-1-10 


MYCALEX  is  specified  by  the  ieading 
manufacturers  in  almost  every  electronic 
category 


TESMINAl  BASE  ASSEMBLY 
FOB  FIBE  DETECTION  EQUIPMENT 


MULTI. POSITION  LEVER 
SWITCH  WITH  MYCALEX  SPACERS 


Power  factor,  1  megacycte 
Dielectric  constant,  1  megacycle 
loss  factor,  1  megacycle 
Dielectric  strength,  volts/mil 
Volume  resistivity,  ohm-cm 
Arc  resistance,  seconds 
Impoct  strength,  Izod, 
ft.-lb/in.  of  notch 
Maximum  safe  operoting 
temperature, 

Maximum  safe  operating 
temperature, 

Water  absorption  %  in  24  hours 
Coefficient  of  linear  expansion, 
Tensile  strength,  psi 


TUKE  SOCKET  OF  MOl»E» 
MYCALEX  FOE  HIGH  FEED.  USE 


0.0015 

9.2 

0.014 

400 

1  X  10'* 

250 


350 


650 

nil 

n  X  lO  * 
6000 


ULTRASONIC  TOOLS 


THIS  IS 


OUR  BUSINESS  IS  THE  FUTURE 


ULTRASONIC  GENERATORS 

(Laboratory  Siia) 


ACOUSTIC  PRODUCTS 


THE  BRUSH  DEVELOPMEHT  COMPAHY 

3405  Parkins  Avanua  •  Ciavaland  14,  Ohio 
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4  The  new  and  useful  in  the  fields  of  Ultra¬ 
sonics.  Piezoelectric  Crystals,  Recording  Devices, 
Acoustic  Products,  and  Instruments  are  special¬ 
ties  for  which  we  are  equipped  with  com¬ 
prehensive  engineering  and  physical  facility. 
Our  research  has  been  continuous,  fruitful 
and  helpful  to  many  other  companies  besides 
our  own. 


We  make  finished  products  valued  in  industry 
for  their  precision  and  modernity  ...  we  make 
component  parts  for  many  of  the  nation’s  most 
respected  companies  and  for  the  Armed  Forces. 
We  also  do  product  development  work.  For  our 
comprehensive  booklet,  "This  is  Brush”,  tell¬ 
ing  about  Brush  products  and  methods,  write 
our  Commercial  Engineering  Department. 


ACOUSTICAL  EQUIPMENT 
Microphon«ft  ~  G«n*ral 
PMrpoM  and  Spociolisad 
Hooring  Aid  Microphpnat 
Eorphontt  — Of  Mony  Typpt 

MAGNETIC 
RECORDING  DEVICES 
Tapp 

Platpd  Wira,  Oitc  and  Drum 
Mifitichannpl  Rpcordtrs 


Manufacturers  of 


Rpcerding  and  Eraip  Hpodt 
Mamory  Storogp  Unitt 
Compwtpr  Compenontt 

RESEARCH  AND 
INDUSTRIAL  INSUUM^MTS 
Univartol  Stroin  Anolyiar* 
Swrfocp  Anolytprt 
Mwiticliannal  Diroct  Writing 
Otcillogroph* 


PISZOEIECTRIC  CRYSTALS 


ULTRASONIC  EQUIPMENT 


Ganorotort  and  Anolyztrt 
laborotory  Equipment 


AC,  DC  and  Carriar-typa 
AmpRIUrt 

Uniformity  Analyzort 
Tranziont  Rocordort 


Belden 


8/30/50 


NYLCLAD  MAGNET  WIRE  combines  the  desirable  properties  of 
Formvar  and  Nylon  types.  Its  tough,  durable  coating  eliminates  the 
need  for  paper«  or  textile-covered  wires  (in  many  applications)  and 
reduces  winding  space  requirements.  It  solders  uniformly  at  1050  F. 
Nylclad*  provides  increased  toughness  to  resist  winding  abuses, 
increased  solvent  resistance,  and  resistance  to  softening  under  heat 
and  hot  varnish:  it  is  not  subject  to  solvent  crazing.  Nylclad*s 
**slipperiness**  means  improved  windability  —  more  compact  coils  — 
many  over-all  plus  values  at  no  increase  in  price. 

Belden  Manufacturing  Co. 

4625  W.  Van  Buren  St.,  Chicago  44,  Illinois 
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HIGH  VACUUM 
RECTIFIERS 


Eimac's  comprehensive  series  of  vacuum  rectifiers  permits  a  choice  of  "per- 
tube"  ratings  of  d-c  plate  current  from  50  ma.  to  750  ma.  and  a  choice  of  inverse 
voltage  ratings  from  15,000  to  75,000  volts. 

These  are  ruggedly  constructed  tubes  built  to  withstand  more  than  normal 
abuse  in  rectifying  and  voltage  multiplying  circuits  or  as  diode  clippers.  Their  design 
incorporates  many  of  the  features  long  associated  with  the  famous  Eimac  transmit¬ 
ting  tubes  .  .  .  Pyrovac  plates  .  .  .  thoriated  tungsten  filaments  ...  no  troublesome 
Internal  insulating  materials  .  .  .  and,  of  course,  a  "hard"  vacuum. 

Put  Eimac  high  vacuum  rectifiers  to  work  for  you.  Write  today  for  detailed 
data  sheets  giving  complete  operating  information  and  application  notes. 

EiTEL- McCullough,  inc. 

San  Bruno,  Californio 

Export  Agenh:  Frazsr  &  Hansen.  301  Clay  St.,  San  francUco,  California 


MAKIMUM  AVEftA«E  h.ATE  HAK  INVEKSE 

DIMENSIONS  ^LATE  cut  dissipation  voltage 
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DfSCRIPTION 
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Incites 
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V.I1. 

A-„, 

2-25A 

H  vecuuM  rectifier  veHefe,  cwrr*^. 

thor'eted  tttefsten  fllemeet  Red<et<ee  celled  av**«*<  pl«t«. 

keetin9 

4.S 

1$ 

$0 

1$ 

2$.000 

4.3 

3.0 

2S0A 

H.^h  vectwm  rectifier  Hi^h  veKefe.  medlem  eerreet 
ther.eted  twn^tten  filement  Kedletie*  ceeled  pyr***«  plete. 

keetin9. 
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7$ 
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30.000 

$.0 
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2-1  SOD 

H.9k  vecwem  rectifier  H  9k  veltefe  medium  current 
ther.eted  twn9iten  filement  Rediet>en  ceeled  pyro«ec  ptete. 

keetin9. 

1 II 

2.7$ 

l$0 

90 

30.000 

$.0 

13.0 

2.240A 

H.9k  vecuum  rectifier  Hi9k  «elte9e  ki9k  current  Instent 
tun9sten  1. lament  ftedietion  ceeied  pyrevec  plete 

tkeriated 

11.2$ 

4 

$00 

l$0 

40.000 

7$ 

•  2.0 

2.2000A 

H>9k  vacuum  rectifier.  Hi9h  velta9a  ki9k  current  Instant 
tungsten  filament  tad'etien  ceeled  pyrevac  plete 

tkeriated 

II 

1.2$ 

7$0 

1.200 

7$.000 

10  0 

2$.0 

2S0R 

Migk  vecuum  rectifier  H<9k  veltafe.  medium  current 
tkeriated  twn9sten  filament  Kad'atien  ceeled  pyrevec  plete 

Insteet 

keetinf. 

10.2$ 

4 

2$0 

l$0 

40.000 

$0 

10$ 

2S} 

l.lament  Radiation  cee>ed  pyrevec  plete. 

tkeriated 

tun9sten 

t 

I.7S 

3$0 

100 

IS.OOO 

$.0 

10  0 

CHECK  THE  COMPLETE  LINE  OF 


•  FOR  IMPROVED  REGULATION 

•  FOR  DECREASED  COSTS 


Need  Dependable  Voltage  Control 
for  One  of  These  Applications? 


Radio  transmitters  and  radar  equipment 

Laboratory  and  factory  testing  equipment 

Motion  picture  projectors 

Precision  photographic  equipment 

Electron  microscopes 

Calibration  of  electric  instruments 

Color  comparators 

Wheel  balancing  equipment 

Radio  testing  devices 

Telephone  apparatus 

Motion  picture  sound  equipment 

Photometers 

X-ray  filament  circuits 

Electronic  apparatus 

Electrochemical  analysis  - 

Full  wave  rectifiers 
Electric  furnaces 
Heater  units 
Frequency  oscillators 
Communication  systems 
Temperature  controls 
Television  equipment 
Signal  and  alarm  systems 
Sound  recording  equipment 
Life  testing  of  bulbs 

Small  motors  of  instrument  recording  apparatus 

Photographic  lighting  systems 

(especially  color-photography  lighting) 

Automatic  developing  and  printing  machinery 

Photo-engraving  equipment 

Photocell  fire  control  apparatus 

Dielectric  heaters 

UHF  beam  relays 

Aircraft  landing  systems 

Simulated  flight  trainers 

Electronically  operated  weight  machines 

Electrostatic  paint  spraying  outfits 

Magnetic  measuring  gauges 

Oscillographs 

Electrophoresis  equipment 

Moisture  detection  equipment 

Gas  analyzers  and  detectors 

Instruments  used  to  measure  a  difference 

(such  as  in  bridge  circuits) 


To  provide  closely  controlled  voltage  for  critical 
equipment,  experienced  designers  select  General 
Electric  automatic  voltage  stabilizers.  They  get  assur¬ 
ance  that  their  equipment  will  operate  better,  longer, 
and  more  efficiently  with  the  input  voltage  held  close 
to  nominal.  You  can’t  make  a  better  investment! 


Investigate  G-E  automatic  voltage  stabilizers  for  the 
answer  to  your  voltage  problems.  They  decrease  field 
calls,  increase  customer  satisfaction,  and  save  money. 

For  complete  details  on  how  this  equipment  can  help 
you,  contact  your  local  G-E  representative.  For  ad¬ 
ditional  information  write  for  bulletin  GEA-3634. 
General  Electric  Co.,  Schenectady  3,  N.  Y. 
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24  Pages  of  Engineering  Data 

on  ARNOLD  TAPE-WOUND  CORES  .  , 
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7  years,  Z^tka 
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I^Ih^LLC^ 

contributes  as 


^mtroduces  new  p 

ELECTRPSTATK-FOO^' 

ili^..TV  TUBES,!  ...J 


Once  more,  RCA  leads  the  field!  This  time,  with 
new  rectanftular  picture  tubes  which  require  no  focusing 
coil  or  focusing  magnet  .  .  .  thus  effecting  important 
savings  in  critical  materials. 

The  currently  used  magnetic  focus  in  TV  sets 
requires  coils  and  magnets  containing  the  metals  cobalt 
and  copper  . . .  both  on  the  Government's  restricted  list. 

To  meet  the  shortages,  RCA  engineers  have  de¬ 
veloped  improved  electrostatic  focusing  for  wide- 
deflection-angle  TV  tubes— eliminating  need  for  a  focus¬ 
ing  magnet  or  coil.  Result:  The  new  RCA  kinescopes — 
which  not  only  make  possible  savings  in  critical 
materials,  but  introduce  advantages  that  destine  them 
to  become  industry's  most  widely  used  picture  tubes. 

Such  advantages,  for  example,  as:  (a)  An  improved 
electron  gun  which  provides  excellent  uniformity  of 
focus  over  the  entire  picture  area,  and  is  so  designed  that 
the  focusing  electrode  takes  negligible  current— permit¬ 
ting  voltage  for  the  electrode  to  be  supplied  easily  and 


economically;  (bj  Focus  automatically  maintained  with 
variation  in  line  voltage  and  adjustment  of  picture 
brightness;  (c)  Simplification  of  tube  installation  and 
adjustment  for  optimum  performance. 

When  RCA  produced  its  outstanding  Image  Orthi- 
con,  “eye"  of  the  television  camera,  it  called  upon  the 
superlative  Driver-Ffarris  radio  alloy  Nichrome*  V  to 
provide  95 of  the  metal  components  of  the  tube.  Now, 
in  the  case  of  the  kinescopes,  a  Driver-Harris  produced 
alloy  fills  a  need. 

Here  are  typical  examples  of  how  Driver-Harris 
stands  ready  to  serve  all  industry  with  alloys  necessary 
for  new  or  standard  applications. 

During  the  present  emergency,  of  course,  strategic 
materials  and  the  alloys  made  from  them  are  on  strict 
allocation.  However,  we  shall  be  glad  to  make  recom¬ 
mendations  based  upon  your  specific  needs,  and  serve 
you  to  the  best  of  our  ability. 


Mehtft  of  worl^-fotnovi  N>chrom«*  end  over  80  other  ofhri 
for  the  af9<tronK,  efe<trKof  end  heat  trtehng  fiofdt 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

BRANCHES:  Chicago,  Dotroit,  Citvtiand,  los  AngoUs,  Son  Froncisco 


In  Canada:  The  B.  GREENING  WIRE  COMPANY,  ITD.,  Hamilton,  Ontario,  Canado 


‘T.M  Reg.  U  S.  Pot.  Off. 
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16  PACES  OF  VALUABLE 
RECTIFIER  DATA...AND 
YOURS  FOR  THE  ASKING! 


INfOnMATION-PACK^D  SPLBTRON  SELENIUM  RECTIFIER 


SELETRON  DIVISION 

KAIHO  Ri:c  i:i*TOK  C  OMPAN  Y,  IM 


1922  (N  Radio  ond  flacfronici 


Sales  Department:  251  West  i9th  St.,  New  York  II,  N.  Y 
Factory:  84  North  9th  St.,  Brooklyn  1 1,  N.  Y. 


CHAKACTIKISTICt, 


AND  OMION  rACTOD* 

n-ROH  SELENIUM  RECTIFIERS 


ruui.iia.il  fL 

Si'li'lron 

iriruirui.n.r 


RADIO  DICIATOS  CO»AANY. 

(SBO  mmo  Mm 


UUUIJ' 


THIS  NEW  two-color,  fully  illustrated  catalog  just  off  the  press 
belongs  on  your  desk  for  handy  reference.  Includes  compre¬ 
hensive  listings  of  dimensions  and  ratings  for  miniature 
SELETRON  selenium  rectifiers,  as  well  as  a  large  selected  group 
of  power  stacks.  Also  contains  complete  background  material 
on  these  versatile  rectifiers  and  illustrates  many  of  their  uses. 

Request  your  copy  today -It's  FREE,  of  course.  When  order¬ 
ing,  ask  for  new  catalog  No.  ES-39. 
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ANOTHER  UNIQUE  HOLTZER-CABOT  PRODUCT 

'lliis  adjustable  motor  satisfies  a  long-felt  need.  It  converts  AC 
electrical  energy  directly  to  mechanical  energy,  without  use  of  tubes 
or  other  converting  equipment.  And  its  advanced  design  combines  many 
other  features.  For  examj)le  — 

•  standard  controller  provides  12  speeds  with  approximate  7  to  1  range,  for  instance, 
3500  RP.M  to  500  KFM 

•  dial  control  gives  smooth,  instant  change-over  from  one  speed  to  another 

•  each  speed  setting  remains  constant  regardless  of  variations  in  load 

•  instant  starting  at  desired  speed  — no  warm-up  period,  no  lag 

•  maximum  torque  for  starting  under  load  and  for  rapid  acceleration 

•  compact— no  auxiliary  equipment  required  —  ideal  for  use  as  a  built-in  unit 

•  can  be  mounted  for  either  local  or  remote  control 

•  economical  —  the  lowest-price  motor  unit  of  its  kind,  and  easy  to  maintain 

This  new  multi-speed  motor  is  made  for  .AC,  single  phase,  115  or  230 
volts.  It  is  suitable  for  any  application  where  an  adjustable-speed  DC 
motor  is  used,  and  has  an  additional  advantage  —  the  starting  and  maximum 
torques  increase  rapidly  at  high  speeds.  This  motor  can  be  built  to 
operate  at  speeds  as  high  as  8000  RPM.  (.A  iingle-speed  model  with  the 
same  characteristics  is  also  available.)  The  fact  that  the  RBA  or  R^’A 
motor  has  a  service  life  comparable  to  that  of  a  DC  motor  opens  up 
many  new  and  important  application  possibilities. 


Ilultzer-Calmt  builds  precision 
motors  in  a  sariety  of  types,  rang- 
ing  from  the  small  instrument  sizes 
up  to  heavy  duty  IVa  horsepower 
units.  They  meet  demanding  speci¬ 
fications  fur  such  varied  applica¬ 
tions  as  office  and  recording 
machinery,  machine  tools,  fans, 
pumps,  hoists,  blower  units,  farm 
ei|uipment,  etc. 

Into  each  Iloltzer-Cabol  motor  goes 
the  same  engineering  skill  and 
manufacturing  excellence  that 
through  the  years  have  made 
Holtzer-Cabot  the  standard  of  high 
quality  in  motors.  rite  toilay  tor 
ex|>ert  assistance  in  solving  your 
motor  problems. 


'Manufacturers  of  fine  electrical  apparatus  since  1875 
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Yes,  this  time  as  before,  every 
arm  of  the  service  counts  on  Veeder- 
Root  in  some  way  or  other.  The 
counters  shown,  for  instance,  supply 
figures  that  radarmen  readily  trans¬ 
late  into  vital  information. 

And  there  are  scores  of  other 
Veeder-Root  Counters,  standard  and 
special,  electrical  and  mechanical, 
that  "talk  the  language”  of  more 
military  and  civilian  jobs  than  you 
can  shake  a  slide-rule  at! 

VEEDER-ROOT  INC. 
HARTFORD  2,  CONN. .  GREENVILLF.,  S.  C. 
Montreal,  Canada  Dundee,  Scotland 

Offices  and  agents  in  principal  cities 


1 


1 


>**^^*^  **^^ 

.»KW  k.  ^- 


14  A-  -  I  lllfili^ 

.*-**m% 
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•  •  •  about 

custom  designed  trimmers 


Standard  Styla  TD2A  Dual  Trimmar 
with  mounting  pillars. 

Ts)  Spocial  ribbon  typa  tarminob  on  stand* 
ord  Styla  TS2S  Trimmor  for  diroct  con* 
noction  to  othar  compononts. 

Compoct Trimmor — Capocitor~Hlositfor 
— Coil  Dosign.  A  complata  oKillotor 
unit. 


Pictured  above  are  several  custom  designed  trim¬ 
mers  that  incorporate  the  elements  of  standard  Erie 
Disc  and  Tubular  Ceramicon  Trimmers.  Each  has 
been  developed  for  a  specific  purpose,  and  each  does 
its  job  efficiently  and  economically.  Proper  design 
and  precision  manufacturing,  plus  our  years  of 
experience,  are  the  keynote  to  Erie  quality. 

Look  at  these  units  carefully.  They  should  suggest 
the  possibility  of  using  Erie  Resistor  know-how  and 
facilities  to  make  your  equipment  more  compact 
and  more  efficient. 


§Wh»r*  tpMial  mounNng  ii  d«ir*d, 
stondard  Eri*  Styl«  T$2A  ond  Stylu 
557  Trtfiimtn  con  b«  tuppKod  mounted 
on  brockoH. 

STwo  trimmor  olomonH  bocomo  on  in* 
togrol  port  of  this  coil  form  ond  I.  F. 
top  soction. 


© 


Spociol  brockot  ond  torminol  orrongo* 
monts  on  dual  trimmor  unit. 


© 


A  compoct  pluggoblo  ossombly  for 
mounting  o  trimmor  in  porollol  with  o 
ptug*in  crystol. 


Erie  has  the  most  complete  trimmer  line  in  the 
industry.  We  would  like  to  work  with  you  on  com¬ 
bining  trimmers,  fixed  capacitors,  and  other  circuit 
elements  into  integrated  sub-assemblies.  Inquiries 
should  specify  complete  mechanical  and  electrical 
requirements. 


Spociol  tubular  coromk  trimmor  ond 
vorioblo  inductonco  hoving  ono  com* 
mon  torminol. 


Spociol 


stootito  tubulor  duol  trimmor. 


© 


Stondord  Erio  Stylo  557  Trimmor  with 
spociol  bont  rotor  torminol. 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 

LONDON,  ENGLAND  .  .  .  TORONTO,  CANADA 
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Safe 

Arrival 

Anywhere 

Packaged 


TEXLITE 


RUBBERIZED 
CURLED  HAIR 


I  cxlitf  is  lilt*  lining  inateiial  for  cases,  cartons  and  containers  tliat  cnsliioic 
awav  rninons  “G's"— assures  safe  shipment  of  delicate  and 
costly  c«inipnient  to  any  corner  of  the  globe.  Yet  Texlile 
simplifies  and  speeds  packaging— makes  every  packer  a  skilled  packer. 


TEXLITE  rubberized  curled  hair 

•  combines  high  deflection  with  low  density— weight  ranges  fioin  to  ."i 


•  is  iinalTecled  by  changing  moisture  and  lempeiatnn*  conditions. 

•  is  dust  free— fungus  resistant. 

•  may  be  used  again  and  again. 

•  is  available  in  sheets,  or  die-cut  to  specified  shape. 

Other  of  our  materials  available  for  protective  packaging  are 
SPONGEX"  cellular  rubber,  SPONGEX  CELL-TITE"  with  almost  zero 
water  absorption  and  0.28-0..‘i()  K  factor,  and  TEXFOAM^  latex  foam 
rubber.  Perhaps  one  of  these  materials  better  meet  your  product's  needs. 

If  you  have  a  protective  packaging  problem,  consult  our  pat  kaging  division. 
Let  onr  laboratorv  analyze,  and  piescribe,  the  protective  retpiirement' 
for  yoni  |)roduct'  foi  safe  shipment  anywhere— by  land,  sea  or  air. 


The  ttorliTs  largest  Specialistx  in  Cellular  Rubber 


THE  SPONGE  RUBBER  PRODUCTS  COMPANY 

SHELTON,  CONNECTICUT 


469  DERBY  PLACE 


Mar.  1951  — ELECTRONteS 


frod«  AAorfcs 


MODUS  9  AND  G  PRECISION 
SINGLE-TURN  POTENTIOMETERS 
F«oturt  both  continuoui  ond  limited  me 
chonicol  rototion,  with  maximum  effective 
eiectricol  rotation.  Versatility  of  designs  per 
mit  o  wide  variety  of  special  features. 

T— 3-5  16"  die.,  5  wotts.  electrical  rotation 
359*>resistances  10  to  100.000  ohms. 

G— 1-5/16"  dia.,  2  watts,  electrical  rototion 
356*— resistances  5  to  20.000  ohms. 

—  Ask  for  6wf/elin  105 
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MODELS  A.  t.  A  C  HELIPOTS 

A— 10  turns.  46"  coil.  1-13/16"  dio..  5  wotts— 

resistances  from  10  to  300,000  ohms. 

R— 15  turns.  140"  coil.  3-5  16"  dio..  10  wotts 
— resistonces  from  50  to  500,000  ohms. 

C-3  turns.  13  1/2"  coil.  1-13/16  dio..  3 
wotts— resistonces  from  5  to  50,000  ohms. 

—  Ask  for  Buf/eftn  104  — 


MODELS  D  AND  E  HELIPOTS 
Provide  extreme  occurocy  of  control  ond  od- 
justnsent.  with  9,000  ond  14,400  degreos  of 
shoft  rototion. 

D-25  turns,  234"  coil,  3-5  16"  dio..  15  watts 
—resistances  from  100  to  750,000  <^ms. 
E-40  turns.  373"  coil.  3-5  16"  dio..  20  wotts 
— resistoncts  from  200  ohms  to  one  meDohm. 
—  Ask  for  6u/letin  104  — 


LARORATORY 
MODEL  HELIPOT 
The  ideal  resistonce 
unit  for  use  in  lobora- 
tory  and  experi- 
mentol  opplicotions. 
Also  helpful  in  coll* 
broting  ond  checking 
test  equipnsent.  Com¬ 
bines  high  occurocy 
ond  wide  range  of 
lO  turn  HELIPOT  with 
precision  odjuStobility 
oble  in  eight  stock  r« 
100  to  100,000  ohms, 
speciol  order. 

—  Ask  for  fiu 


of  OUODIAL.  Avoil- 
sistonce  volues  from 
ond  other  volues  on 


MODELS  R  AND  W  DUODIALS 
EcKh  model  ovailoble  in  standard  turns-rotiot 
of  10.  15.  25  ar>d  40  to  1.  Inner  scole  in- 
dicotes  ongulor  position  of  HELIPOT  sliding 
contoct.  ond  outer  scole  the  helicol  turn  on 
which  it  is  locoted.  Con  be  driven  from  knob 
or  shoft  end. 

R— 2"  diometer.  exclusive  of  index. 

W— 4-3/4"  diameter,  exclusive  of  index.  Fea¬ 
tures  finger  hole  in  knob  to  speed  rotation. 
—  Ask  for  Bulletins  104  anid  1 14  — 
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3.0ANGE0  MODEL  A  HELIPOT  AND 
DOURLE  SHAH  MODEL  C  HELIPOT 
All  HELIPOTS.  ond  the  Model  P  Potentiometer, 
con  be  furnished  with  shaft  extensions  orsd 
mounting  bushirtgs  at  eoch  end  to  facilitate 
coupling  to  other  equipment. 

The  Model  9,  and  the  ^  R,  arsd  C  HELIPOTS 
ore  available  in  multiple  ossembli'ts.  gonged 
ot  the  foctory  on  comnson  shofts*  for  the  con¬ 
trol  of  ossociated  circuits. 


MULTITAPPED  MODEL  R  HELIPOT  AND 
4>GANOED  TAPPED  MODEL  P 

This  Model  R  HELIf^T  contains  28  tops,  ploced 
os  required  at  specified  points  on  coil.  The 
Four-C^ng  Model  P  Potententiometer  contains 
10  tops  on  ecKh  section.  Such  tops  permit  us# 
of  podding  resistors  to  create  desired  rson- 
lirteor  polentiometer  functions,  with  odvonlogo 
of  flexibility,  in  that  curves  con  be  altered  os 
required. 


For  iMuiy  yean  The  HXUPOT  Corporatioa  iuw  been  a 
leader  in  the  developawnt  of  advanced  types  of  paaentioai' 
atert.  h  pioneered  the  kdietd  pocenciometer— the  potentiotn- 
etcr  now  so  widely  used  in  coospnicr  circuits,  nidar  equip¬ 
ment,  aviation  devices  and  othM  military  and  industrial 
applications,  h  pioneered  the  DtX>l>iAL*>-^  turos-indicat- 
ing  dial  that  grciuly  simplifies  the  control  of  tnukiple-tum 
potcntioaieters  and  other  similar  devices.  And  it  has  also 
piooeered  in  the  development  of  many  other  unique  po- 
tentiometric  advanoemenn  where  highest  skill  coupled  with 
ability  to  mass-produce  to  dose  tolerances  have  been  im¬ 
perative. 


la  aeder  to  meet  rigid  government  specifications  on 
diesc  developments— and  at  the  same  tiaw  produce  them 
economically— HnjPOT*  has  parfected  unique  manufactur¬ 
ing  facilitiea,  including  bigh  speed  meefaines  capable  of  wind¬ 
ing  eaueme  lengths  of  tetiittnce  elatncois  employing  wire 
even  less  than  XMl'  diamaaec.  Theaa  winding  ma^ncs  are 
further  sopplanmnted  by  special  testing  hKiUtics  and  po- 
tentionicter  ‘'know-how'*  unsurpassed  in  the  industry. 

So  if  you  have  a  problem  requiring  grac/tfon  petenriaas- 
etm  your  best  bet  it  to  bring  it  to  The  Heusot  Corporatioa. 
A  cell  or  letter  outliaiag  your  problem  will  teocive  ia»> 
mediate  ettenlion! 
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Shown  in  inset  are  two  8-terminal  hermetic 
seals.  The  latest  seal,  at  the  right,  fully  30% 
smaller  than  its  old-style  counterpart,  will 
perform  exactly  the  same  function  in  a 
much  smaller  area. 


The  Only  Seals  ^ 

You  Can  Hot  Tin  Dip  | 

at  525°  F.  for  Easy  | 

Assembly  Soldering, 
for  a  Strain  and 
Pissure-Free  Sealed 
Part  with  Resistance 
of  over 

10,000  Megohms! 


operating  pressures,  swamp  test,  salt  water  immer¬ 
sion  and  spray,  etc.  They  can  be  produced  sur¬ 
prisingly  economically  in  large  or  small  quantities, 
thus  giving  you  every  opportunity  to  determine 
how  well  these  headers  can  perform  with  your 
own  products. 

IMPORTANT:  Terminals  and  Headers  are  Avail¬ 
able  In  RMA  Color  Code. 


Just  a  Few  of  Hermetic's  Amazing  NEW 


Line  of  MINIATURE  Glass-Metal  Headers 


Today's  industrial  and  military  production  calls 
for  myriad  components  and  controls.  The  size  of 
each  part  must,  therefore,  be  kept  to  a  minimum. 
As  a  result  Hermetic,  with  its  unequalled  special¬ 
ized  experience  in  hermetic  seals,  has  developed 
and  engineered  a  sup>erb,  thoroughly  practical  line 
of  glass-metal  headers  in  the  smallest  sizes  ever 
made. 

These  components  have  already  passed  stringent 
tests,  are  being  used  successfully  and  are  ready  to 
go  to  work  for  you,  too.  Available  in  unlimited 
shapes,  they  arc  unaffected  by  extremely  high  or 
low  temperatures,  high  humidities,  vacuums,  high 


Writ#  For  your  copy 
of  the  most  compitfo 
cotolog  over  produced 
on  hermetic  seols. 


Hermetic  Seed  Products  COt 

31-33  South  Sixth  St.,  Newark  7,  N.  J. 
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Controls  and  Resistors 

CLAIOSTAT  MFG.  CO,  INC.  •  OOVH.  NCW  HAAUMHIRE 

IN  CANAOAi  CANADIAN  MAKONI  CO.  LTD,  MONTREAL.  P.Q,  AND  MANCNES 


Wire-wound  po- 
trntionielrrs  and 
rheostats. 


Metal-clad  wire- 
wound  molded 
resi>tors. 


Creenohms  —  ia- 
organic-cement- 
coated  power 
resistors. 


Voltage-dropping 
and  voltage-regu¬ 
lating  ballasts. 


Choice  of  con¬ 
trols  —  no  bigger 
than  a  dime!  — 
dia. 


25-  and  50-watt 
power  rheostats 
for  roughest 


It  was  the  early  ’twenties.  Socket-power  radios  needed 

voltage  control  to  be  practical.  And 

1  Clarostat  came 

up  with  the  right  answer  — the  ori 

iginal  Clarostat 

compression-type  adjustable  resistor. 

Since  then,  over 

three  decades,  Clarostat  has  come  u] 

>  time  and  again 

with  the  right  resistor,  control  or  i 

-esistance  device. 

That’s  sprcialization  —  and  it’s  yours 

when  you  specify 

CLAROSTAT.  Literature  on  request. 

1 


Carboloy  Company 
has  led  in  quality  and  uniformity  of 
versatile  metals  for  over  22  years 


CARBOLOY 
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1 


NOW  the  same  rigid  standards  of  quality 
control  are  being  applied  to  the  production  of 

ALNICO  Permanent  Magnets 


Typical  views  of  our  facilities  at  the 
Schenectady  plant  for  the  manufac¬ 
ture  of  permanent  magnets. 


The  same  rigid  quality  controls  and 
skilled  personnel  that  made  “Carboloy” 
the  leading  name  in  cemented  carbides 
are  your  assurance  of  uniform  high  qual¬ 
ity  Alnico  permanent  magnets,  too! 

CARBOLOY  COMPANY,  INC. 

A  General  Electric  Affiliate 

11139  E.  8  Mile  Blvd.,  Detroit  32,  Michigan 


PERMANENT 

MAGNETS 
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This  exploded  view  shows  the  simple 
yet  rugged  construction  typical  of  Arno 
motors.  The  motor  shown  is  1  Vj  hp., 
three-phase,  drip-proof. 


A  mo.  S.A.  of  Sao  Pfinlo.  lirazil,  tlio  Icadini;  maiiufatluror  of  clcr- 
Irical  equipment  in  lir.tzil.  proiluies  movi  of  tlie  motors,  ami  associated 
power  e(|uipment  used  in  Soutli  .Xmerir  a  s  l.iryest  country. 

Like  the  manufar turers  of  similar  products  in  Nortli  America,  Arno 
realizes  the  importance  ol  r|uality  electrical  insulatint;  imtterials  for 
unfailing,  servic  e  in  the  field.  It  is  for  this  reason  they  have  selected 
Nalvar  products  for  their  insulation  rec|uirementci.  Arno  motors 
depend  upon  Natvar  slot  cell  insulation,  varnished  candcric  tapes. 

All  Nalvar  electrical  insulating  materials  are  recocnized  for  their 
high  standards  of  c|uality  and  uniformity  throughout  the  world. 


Natvar  Products 


•  Vornith«d  combric— strolght  cut  ond  bias 

•  Vornisbed  cobl«  tope 

•  Varnished  convos 
d  Vornished  duck 

•  Vornished  silk 

•  Varnished  speciol  rayon 

•  Varnished  Fiberglas  cloth 

•  Silicone  cooted  Fiberglos 

•  Vornished  popers 

•  Slot  insulotion 


•  Natvar  fteiible  insuiatinc  materials  are  distributed  in  Brazil  by  Casa  Rand  Comercio  i  Industria  S.A. 

MBiiSM  rriuXII  MIIIS7I 

RnScui»rlHUs37  In  24  4t  Milt  717  I  4t  PirualKi.tlS  luUriiuiSt 
111  ii  Umri.lriill  Sia  Pule  |[izll  iKite.  Irani  Peru  Alecri 

^  III  Srailc  ii  sil.lrani 


VARNISHED  EEDDUCTS 


d  Varnished  identification  morkert 


Coble  Address  I 

NATVAR:  Rahwoy,  N.  J. 

it  WOODBRIDGC 


Telephone 

Rahwoy  7-8800 


d  Extruded  vinyl  tubing  ond  topo 
d  Extruded  vinyl  idontlRcotlon  moHitrt 


Ask  for  Catalog  No.  21 
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TOM  JACOBS,  Owner 
_  Apex  Radio  Shop  ' 
— Detroit,  Michigan _ 


'  Mom  TV Bumtss 

MB  IMCBIASI m  BVamiAO / 


P)  “With  no  increase  in  trained 
personnel,  we  tripled  our  TV 
"  service  business  in  6  months.  The 
answer  lies  in  our  G*E  Test  Equipment. 

“The  Scope  is  the  best  trouble-shooter 
on  the  market ...  it  holds  a  steady  trace 
—it’s  stable— you  can  overload  it  and  it 
recovers  instantly.  The  Variable  Perme¬ 
ability  Sweep  is  extremely  simple  to 
operate,  and  with  the  crystal-controlled 


Marker  Generator  we  always  get  accu¬ 
rate  and  reliable  results.  While  keeping 
profits  up,  the  G-E  Test  Package  has 
cut  our  service  time  in  half!” 

Hundreds  of  TV  dealers  and  service¬ 
men  use  G-E  Test  Equipment  to  turn 
out  clean,  accurate  jobs  that  keep  cus¬ 
tomers  satisfied  and  put  money  in  the 
till.  Call  your  G-E  distributor  or  mail 
coupon  today  for  full  information. 


(icneral  Electric  (Company,  Section  -tsi 
Electronics  Park,  Syracuse,  New  York 
Kush  me  latest  bulletins  plus  price  information  on 
General  Electric  test  equipment. 


ELECTRIC 


GENERAL 


NAME. 


address 


STAIE 


THE  TYPE  264  B  VOLTAGE  CALIBRATOR 


S!mpl/  by  opplying  its  square>wave  output 
to  the  oscillogroph  ond  producing  a  deflec* 
tion  equal  to  thot  of  the  stgnol,  the  ompli* 
tude  of  the  signal  may  be  read,  in  volts, 
directly  from  the  calibroted  dial  of  the  Type 
264-B.  Or  the  Type  264-B  will  colibrate  your 
oscillograph  to  read  directly  in  volts 
per  inchl 


THE 

TYPE  ^  I  ^ 

296  OSCILLOGRAPH  RECORO  CAMERA 


*  To  complete  the  study  of  the 
signal,  permanent  records,  such  os  those 
obove,  ore  obtained  most  efficiently  with 
this  inexpensive,  single-frome,  35‘mm. 
comera.  Operotion  of  the  camera  is  simple 
ond  foolproof;  construction  is  compoct  ond 
rugged.  A  high-quality  f''2.B  coated  lens  is 
used,  and  focus  is  fixed  for  best  oscillo* 
grophic  results. 


establish 

the  signal’s  D-C  LEVEL 

...and  measure  its  a-c  and  d-c 
components  directly 
from  the  oscillograph 

you  should  see... 


Both  o-c  ond  d-c  components  ore  displayed 
through  the  d-c  amplifiers  of  the  Type 
304-H.  Base  lint  represents  sero  volts. 


The  some  signal,  opplied  through  o-c  ampli¬ 
fiers  exhibits  a  shifted  reference  line  and 
tilt  of  the  signal  which  moke  the  oscillo* 
gram  difficult  to  interpret. 


type  304-H 


The  “Standard  of  Performance”  for  general-purpose  cathode-ray 
oscillographs. 

To  study  signals  containing  both  a-c  and  d-c  components,  direct- 
coupled  amplifiers  such  as  those  of  the  Type  3(Vl-ll  must  he  used. 
1)-C  amplifiers  will  maintain  the  true  d-c  level  of  the  signal  and 
display  the  actual  relationship  hetween  the  d-c  and  a-c  components 
of  the  signal.  Then  hy  calibration  of  the  T\pe  .304-11  with  the  Du 
Mont  Type  264-B  Voltage  Calibrator,  these  components  may  be 
measured  directly  from  the  screen  of  the  instrument. 

Features  such  as  driven  sweeps,  sweep  expansion,  extremely  slow 
sweep  sjieeds,  and  stabilized  synchronization  have  made  the  Type 
,304-H  the  outstanding  general-purpose  cathode-ray  oscillograph. 
Its  sensitivity  of  10  rms  millivolts  j)er  inch  and  its  versatility  often 
eliminate  the  need  for  a  second  instrument  to  perform  functions  not 
within  the  range  of  the  ordinary  general-purpose  oscillograph. 

Portability  contributes  highly  to  the  usefulness  of  the  Tyjx-  304-H, 
esj)ecially  in  field  work  requiring  good  performance  and  in  the 
laboratory  where  it  serves  many  benches.  The  Type  304-H  meas¬ 
ures  13*/:*^^  high,  wide,  19"  deep,  and  weighs  only  50  pounds. 

IT'rife  today  for  catalog... 

Instrument  Division,  Allen  B.  Du  Mont  Labs.,  Ino. 
1000  Main  Avenue,  Clifton,  N.J.,  U.S.A. 

Q5Qj||Qgf2p|,y 
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When  Insulation  must  stand  500°  Heat 
•  ••look  to  IRVINGTON’S  Class  Line 


whether  you  are  winding  for  service  at  high  ambient  temperatures 
—  for  increased  continuous  power  ratings  —  for  greater  short-time 
overload  capacity  . . . 

Or  designing  for  space-and-weight  savings  . . . 

You  will  find  the  Class  “H”  insulation  you  want  in  the  complete 
Irvington  line. 

Depending  on  service  requirements,  your  high>temperature  insula¬ 
tion  job  may  call  for  Silicone  Varnished  Fiberglas*,  in  yard  goods, 
tape  or  tubing  forms;  Silicone  Glass  Mica;  Silicone  Saturated  or 
Silicone  Coated  Asbestos;  Silicone  Rubber  Coated  Fiberglas; 
Silastic* "Tape,  Teflon  Coated  Fiberglas. 

We  make  them  all  —  we’re  ready  to  help  you  use  each  to  best  advan 
tage.  Write  for  a  free  copy  of  our  book  —  Irvington  Class  “H”  Insu 
lations  —  it  contains  samples.  Perhaps  you’d  prefer  to  talk  with  one 
of  our  engineers.  The  coupon  below  is  for  your  convenience.  Send 
it  today.  No  obligation. 

*0w9nt-C^nint  fib«raloi  Corp.  **Dow  Corning 


$*nd  Hifs  convenient  coupon  now 


Irvington 


VARNiSH  A  INSULATOR 


COMPANY 


6  Argylc  Terrace,  Irvington  lit  New  Jersey  }  ciiy 
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Irvififton  Vorntoh  &  Insuloter  Co. 

6E  Araylo  Torroco,  Irvinaten  11,  N.  J. 


I  eagineert.  Pleeee  have  him 
pbone  or  write  for  ep* 
peintnettl. 


Naiwe  . . 

. . . • 

_ _ _ TitU _ 

- - - 

.  .  PhoM 

Cil*  . 

. .  Sute  - 

o' 3 


If  PYRAMID 

W  TINY  TYPE  85LPT 

’  TUBULAR 
PAPER 
CAPACITORS 


Ik  PYRAMID 


Suitable  for 
85°C.  operation! 


Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


WRITE  FOR  COMPLETE  LITERATURE 
Representatives  and  Distributers 
Throughout  the  U.S.A.  and  Canada 


VOLTAGE  RANGE: 

200  TO  600  V., 


INCLUSIVE 


PYRAMID  ELECTRIC  COMPANY 

1445  Hudson  Boulevard 
North  Bergen,  N.  J.,  U.  S.  A. 

TELEGRAMS:  WUX  North  Bergen,  N.  J. 
CABLE  ADDRESS:  Pyramidusa 


BUSINESS  BRIEFS 

I 

By  W.  W.  MacDONALD 


('timpiinent-Part  Makers  are  tnore 
vulnerable  when  emphasis  shifts 
from  peace  to  war  than  the  assem¬ 
blers  of  electronic  equipment  for 
whom  we  painted  a  picture  of  what 
I  probably  lies  ahead  (p  82,  April) 
last  month.  As.semblers  can  some¬ 
times  desi>fn  and  produce  simple 
electronic  etpiipment  in  90  days, 
while  it  takes  the  averaKC  parts 
maker  six  months  or  more  to  tool 
up  for  a  new  item.  Thus  a  reduc¬ 
tion  of  civilian  business  while  pre¬ 
paring  for  production  of  military 
items  leaves  a  nasty  time  >rap. 

Washington  is  well  aware  of  this, 
as  it  is  also  aware  of  the  fact  that 
component  parts  represent  the 
backbone  of  any  military  electronic 
equipment  production  proKram. 
That  is  why  the  Services  are  beinjr 
weaned  away  from  the  u.se  of  spe¬ 
cial  components  in  equipment  pro- 
totypes  as  rapidly  as  possible  by 
!  their  own  procurement  officers.  It 
[■  a'so  explains  why  orders  for  some 
i  replacement  parts  are  beinfr  placed 
I  as  much  as  36  months  ahead,  in¬ 
stead  of  the  usual  6  months. 

I  Planning  for  the  manufacture  of 
I  assembled  electronic  equipment  is 
I  difficult  enoujfh  short  of  actual  war. 

I  Planninsr  for  the  production  of 
component  parts  from  which  the 
I  equipment  must  be  assembled  is 
I  still  more  difficult  and  it  is  our 
I  impression  that  Washinsrton  is  com- 
I  paratively  mum  on  the  subject  be¬ 
cause  the  problems  are  leKion  and 
I  the  answers  elusive. 

More  later,  when  and  if  the  situa¬ 
tion  jells. 

I  I,ast  Month  it  seemed  as  thouph 
I  a  shortage  of  materials  mijrht  be 
j  the  television  industry’s  1951  pain 
:  in  the  bottleneck.  Now  it  looks  like 
i  sluKtrish  consumer  buyinjr  may  be  a 
companion  headache. 

I  The  industry  jrot  a  lot  of  pri>diic- 
tion  under  the  wire  early  this  year. 

I  Sets  are  backinjr  up  in  distributors’ 
warehouses  and  in  retail  stores. 

!  Prices  ai-e  hijrh.  Saturation  is  now 
1  a  factor,  and  markets  are  prevented 
from  expanding  by  the  continued 
station  freeze. 

On  the  consumer  side,  war  scare, 
the  heavy  income-tax  take,  rising 


food  and  clothing  costs  and  tight¬ 
ened  time-payment  restrictions  are 
causing  a  pulling  in  of  the  pocket- 
book.  Television  may  this  year  ex¬ 
perience  its  first  really  serious  sum¬ 
mer  slump,  considered  normal  in 
the  radio  business. 

Television  is  still  in  a  buyer’s 
market,  despite  the  threat  of  mate¬ 
rial  shortages. 

MRO  Order  issued  by  NPA  to 
insure  availability  of  Maintenance, 
Repair  and  Operating  supplies  by 
jiermitting  industry  to  write  its 
own  priority  ticket  is  a  wordy  docu¬ 
ment.  We’re  supposed  to  be  adept 
at  interpreting  fine  print  but,  so 
far,  have  bogged  down. 

People  we’ve  talked  to  in  the  field 
about  the  order  tell  us  it  will  take  a 
few  test  runs  to  make  the  meaning 
clear.  When  they  are  made,  and 
when  it  is,  on  this  subject  too. 
we  will  report  further. 


.Speaking  Of  Materials,  minerals 
are  most  important  in  the  field  of 
electronics.  Kvan  Just  of  the  Mc¬ 
Graw-Hill  magazine  Engineering  J- 
Mining  Journal  says  this  is  the  way 
the  world’s  supply  is  distributed, 
expressed  in  percentages  of  the  to¬ 
tal: 


Ml 


u*  rttl 


Antimony 

Asbestos . 

Haiixite  .... 

B**ryl . 

(’hromite  . 

Cobalt  . 

Columblte . 

Colum-Tanta  .. 

Cupper  . 

Diamonds . 

Fluorspar . 

Tr«>n  Ore . 

Lead  . 

ManRan*‘.«!<* 

Mereurv 

M»lvbti»nuii. 

.\ifkil  . 

IN  tn.l.'Um 
I’hosphates  . 
I’otash  .  . 

Steel  . 

Tantalite . 

Tin . 

Tun^tsten  ... 

Vanailium . 

Zinc . 
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A  Trans-Lux  Theatre  in  down¬ 
town  Washington  displays  a  Gei¬ 
ger  counter  borrowed  from  the 
National  Bureau  of  Standards  in 
its  entrance  lobby,  invites  pensive 
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Put  Electronics  to  work 


S^mpl*  psgts  sbotvimt 
iMy-to-rtiii  disgrsmt. 


HERE'S  HOW  TO 
MAKE  24  VALUABLE  TIME 
AND  LABOR-SAVERS 


You  don’t  have  to  be  an  electronics  engineer  to  build 
these  useful  household  gadgets.  The  step-by-step  in¬ 
structions  in  Sylvania’s  fascinating  new  book,  "Elec¬ 
tronic  Shoncuts  for  Hobbyists,”  are  written  expressly 
for  the  home  hobbyist,  model  maker  and  electrical  ex¬ 
perimenter.  With  this  book  you  can  build: 


A  Radio-Controllod  Door  Oponor. 

An  Electronic  Door  Lock. 

A  Charger  for  Small  Dry  Batteries. 
Radio-Controlled  Relays.  K 

Pocket-Sixed  Stroboscopes. 

Remote  Control  for  Model  Trains. 

A  Doorbell  Booster. 

Photoelectric  Relays. 

Photographic  Interval  Timers. 

An  efficient  Crystal  Radio  . . .  and  many  other 
valuable  gadgets. 


2ft  /O'  ‘®*”' 
Hobbyiit’- 


All  you  need  is  some  inexpensive  Sylvania  Crystal 
Diodes  and  a  few  everyday  materials.  Book  contains 
full  insuuaions  and  easy-to-follow  diagrams.  Send  a 
quarter  along  with  the  coupon  for  your  copy. 


Na"* 


Stretl 
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pedestrians  to  step  up  and  check 
their  radioactivity. 


lARRYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIIRATION 

STANDARD  MOUNTINGS 
ISOLATE  VIBRATION 

Available  for  Aircraft, 
Marine,  Mobile,  Instrument, 
and  Industrial  uses. 


Engineering  Manpower  contin¬ 
ues  to  be  a  critical  commodity.  We 
mentioned  the  growing  demand  for 
technicians  last  month  (p  76,  April) 
and,  since  then,  have  looked  into  the 
.subject  further. 

We’ve  contacted  14  of  the  22 
manufacturers  advertising  for  help 
in  the  classified  section  of  the 
March  issue  of  Electronics.  These 
14  alone  say  they  can  use  927  elec¬ 
tronic  engineers  before  the  end  of 
the  year.  Nearly  half  the  jobs  of¬ 
fered  are  on  the  West  Coast,  largely 
in  aircraft-electronic  plants. 


SMALL  AIR-DAMPED 
BARRYMOUNTS 
for  Miniaturized 

Airborne  Equipment 

New-series  Barrymounts,  designed 
to  meet  requirements  for  compact 
isolators  usable  with  miniaturized 
equipment,  provide  effective  shock 
and  vibration  isolation  in  small  space. 


Practical  Experience  on  radar 
design  and  development  plus  a  tho¬ 
rough  educational  background  ap¬ 
pear  to  be  the  twin  requirements  of 
many  manufacturers  looking  for 
engineering  personnel.  Now,  radar 
is  only  about  10  years  old.  So  there 
are  only  a  thousand  or  two  engi¬ 
neers  in  the  country  who  can  meet 
both  requirements. 

The  shortage  of  experienced  en¬ 
gineers  is  severe.  The  shortage  of 
men  having  the  right  background 
and  capable  of  being  trained  for 
specialized  equipment  design  and 
development  is  not.  It  seems  to  us 
that  a  forced-draft  training  pro¬ 
gram  in  radar  and  allied  military 
equipment  is  indicated. 


Sstnndard  bfi.sf.s  built  to  meet  govern¬ 
ment  specifications  can  be  furnished 
by  Barry;  special  bases  can  be  sup¬ 
plied  in  sizes  and  load  ratings  to  fit 
customers’  exact  requirements,  includ¬ 
ing  miniaturized  bases.  See  catalog 
502  and  data  sheets  60.')  and  606. 


These  mountings  utilize  air  damping 
to  minimize  shock  of  aircraft  landing 
and  taxiing  and  to  limit  excursion  so 
there  is  no  snubber  contact,  even  at 
resonance. 


Upright  and  inverted  types  are 
available  for  two-hole  or  four-hole 
mounting.  Unit  mountings  are  one 
inch  in  diameter  and  1-1/32  inches 
high  under  maximum  rated  load. 
Load  ratings  are  0.1  to  3.0  pounds 
per  mount.  The  mountings  weigh 
only  5/16  ounce  each. 


Aircraft  vibration  isolatorx  designed 
to  meet  Army,  Navy,  and  CAA  re¬ 
quirements  are  available  in  ’4-pound 
to  45-pound  unit  ratings;  also  minia¬ 
ture  mounts  to  0.1  lb.  See  catalogs 
502  and  509  and  bulletins  605-6. 
Instrument  mountings  are  furnished 
for  electronic  components,  tiny,  frac- 
tional-HP  motors,  record  changers, 
dictating  machines,  and  other  light¬ 
weight  apparatus.  See  catalogs  502 
and  504. 


Production  Help  is  plentiful  in 
radio  and  related  fields,  according 
to  the  U.  S.  Department  of  Labor. 
Total  employment  over  the  last  four 
years  wa.s  a.s  follows: 

1947  .  142,400 

1948  .  123,000 

1949  .  112.700 

1950  .  156,300 

There  were,  according  to  this 
same  source,  250,000  production 
workers  engaged  in  the  field  during 
the  peak  war  year  of  1944. 


Bases  using  the  inverted  mountings 
raise  the  mounted  equipment  only 
1/2  inch.  Either  upright  or  inverted 
unit  mountings  can  be  furnished  on 
bases  that  conform  to  your  specifica¬ 
tions,  load-ratings,  and  dimensions. 


•  502  —  Air-damp*d  Barrymounts 
for  aircraft  servica;  also  mount¬ 
ing  bases  and  instrument  mount¬ 
ings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  bases  for  unusual  air¬ 
borne  applications. 

•  605  -  606  —  Miniaturised  air- 
damped  Barrymounts  for  use 
with  airborne  equipment. 


Shock  mountings  for  mobile,  railroad, 
and  shipboard  service  also  give  vibra¬ 
tion  isolation  at  frequencies  above 
2000  c.p.m.;  useful  for  general  sound 
isolation.  See  catalog  504. 

Industrial  mountings  isolate  vibration 
from  fans,  motor-generator  sets, 
transformers,  punch  presses,  and 
other  heavy  industrial  equipment. 
Bulletin  607  tells  how  to  cut  main¬ 
tenance  costs  with  Barrymounts. 


Philco’s  Bob  Long,  commenting 
on  an  item  concerning  the  prepara¬ 
tion  of  instruction  manuals  (p  60, 
Feb.),  says  his  company  has  a 
Technical  Publications  Department 
whose  sole  business  is  the  prepara¬ 
tion  of  manuals  to  go  with  its  own 
products  and  for  various  branches 
of  the  armed  forces.  The  depart¬ 
ment  .  .  .  and  this  may  be  startling 
to  manufacturers  bidding  for  the 
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first  time  on  government  contracts 
involving  manuals  .  . .  contains  over 
200  people.  This  includes  writers, 
editors,  artists,  draftsmen,  photog¬ 
raphers,  layout  men  and  typists. 

The  preparation  of  manuals  is  a 
major  publishing  venture,  not  to  be 
dismissed  lightly  with  a  wave  of 
the  hand.  Watch  our  feature  pages 
next  month  for  a  di.scussion  of  some 
of  the  problems  involved,  and  sug¬ 
gestions  for  their  solution. 

(luided  Missile  Development  is 
by  no  means  confined  to  airborne 
apparatus.  A  great  deal  of  work 
is  currently  going  into  the  design 
of  guided  torpedoes. 

Receiver  Sales  by  licensees  dur¬ 


ing  1950  totaled  20,656,486,  worth 


$1,605,731,113.  Here’s  the 

way  the 

total  broke  down 

Electric 

Units 

Dollars 

Table  ( und.T 
ri2.50  bllUiiR 
price)  . 

2,472,075 

$26,088,004 

Table  (over 
$12.5u  billitiR 
price) 

A-M  . 

3,028,184 

53,14.6,145 

A-M/F-M  . .  . 

343,751 

10.500.152 

P-M  (Incliid- 
injr  convert¬ 
ers)  . 

11,923 

286,181 

Consoles 

A-M . 

6,550 

431,088 

... 

6,050 

660,908 

Table-lladio- 

Phonos 

A-M  . 

382.630 

16,553,385 

A-M/K-M  ... 

15,143 

975,929 

Console- Kadlo- 
Phono.s 
A-M  . 

76,796 

6,700,255 

A-M'F-.M  ... 

4!t5.362 

59,919,504 

Battery 

portable 

A-C'D-C _ 

1.475,738 

26.393,887 

Table  . 

116.113 

1,574,476 

Con.Holes  . 

60 

5,451 

Auto  . 

4. 737,035 

123,427,992 

Televiaion 

Converters  .... 

5.703 

754,081 

Radio  Table 
Models  . 

2.7M.4.‘i8 

393,511,544 

Radio  Consoles 
Dlrect-Vlew- 
inff . 

3.:u  i.r>r:« 

645,105,666 

Projection 

n.73f» 

2,723,745 

Radio  Phonos 
Direct-View- 
inif . 

7'‘fl.606 

217.501,568 

Projection  . . 

1.238 

448,628 

Bhonographa 
l*hono  only  . .  . 

405,513 

7,125,362 

With  radio 
attachment 

29,739 

963,714 

Without  Cabiueta 
A-.M  . 

13.564 

343,544 

A-M/F-M  . 

19,1175 

925.054 

Television . 

85.521 

9,665,850 

Gene  Anthony  of  New  York’s 
GE  Supply  says  he  has  discovered 
a  way  to  make  technicians  clean  up 
their  habitually  littered  work¬ 
benches.  He  insists  that  all  benches 
be  shellacked  once  a  month  .  .  .  and 
of  course  you  can’t  shellac  a  bench 
without  first  removing  the  last 
year’s  birdsnests. 


and 

In  most  miUtary  and  much  industriol  goar  fvloyt 
mutt  function  corroctly  whil*  tub|*ct  to  vibration 
in  vorying  dograo.  in  contidoration  of  this  fact 
standard!  for  dosign,  comporiton  and  procuro- 
mont  hav«  boon  sot  up.  It  is  customory  to  spook  of 
roiistanco  to  so  mony  ‘’g's"  of  vibrotion  (ono 
“g**  oquoU  tho  occolorgtion  of  grovity),  ond  to 
tpocify  by  stating  that  units  will  bo  thokon  at 
statod  amplitwdo  ot  froguoncios  up  to  a  cortoin 
moaimum.  On  tho  assumption  of  simpfo  hormenK 
motion,  such  a  spociflcotion  corrolotos  diroctiy 
into  "g's"  of  pook  accolorotion  according  to 
familiar  lows  for  which  convoniont  nomographs 
oro  avoiloblo. 

Thoro  oro  two  principol  woyt  of  dosigning  vi* 
bration  rosistonco  into  o  roloy, 

1*  Stoticolly  bolofico  tho  moulng  parts 
(orfVMitwrO'COnlact  assombiy) 

2.  Incroos#  Hio  boldifS9*foreo*to>ifi««t  ratio 
associatod  with  moving  parts. 


VIBBAYIOH 


sensitive  relays 

although  wo  won’t  claim,  ot  a  competitor  once 
did  of  hit  pride  and  joy,  that  no  ono  hat  boon 
oblo  to  improve  on  it.  Wo  know  that  isn't  so 
wo  have  improved  on  it  oursoivos.  Still  thoro  oro 
tome  jobs  it  will  do  hotter  then  onything  else. 

This  roloy  resists  vibrotion  by  moons  of  o  baloncod 
armature  ond  ottoint  high  sensitivity  by  proeito 
control  of  smoll  eir  gaps  *  which  nocossitatos  a 
non>rotiliont  armature  and  switch  mechanism, 
but  ot  aiwoys,  you  poy  for  what  you  got*  Al> 
though  when  odjustod  for  5  milliwott  sensitivity 
it  will  positively  withstood  10  g’s  of  vbsration  at 
froguoncios  up  to  60  cps  —  much  difficulty  ot- 
tochos  to  domonstroting  this  on  common  "shako 
tobies".  Its  non-rosiliont  ormoturo  ’‘fools"  high* 
frequency  noise  components  present  in  most 
totting  mochinot  which,  although  smoll  in  om* 
plitudo,  oro  high  In  accoloratioa  volue,  ond 
which  are  obtorbod  by  contoct  resilience  on 
many  other  reloys.  Tho  result  —  on  com  or 
crank-driven  testing  machines  ^  o  given  odjust- 
mont,  in  reolity  good  for  IS  a’s  (demonstrable 


but  this  doesn't  make  it  easy.  A  botonced  ormoturo 
tends  to  be  twice  os  tong  os  one  which  is  end- 
pivoted.  Increasing  tho  forces  tends  to  reduce 
sensitivity,  while  reducing  the  moss  tends  to  limit 
switch  copacity. 

Hero’s  o  roloy  (Sigma  SF)  the  design  of  which  is 
eight  yeors  old.  It  it  o  good  sensitive  relay. 


with  voice  coil  or  tuning  fork  type  equipment) 
may  oopeor  to  withstond  less  thon  S  g's. 

If  the  "output"  of  o  shoke  table  is  onoiyzed  by 
meons  of  vibrotion  pickup  ond  oscillograph 
permitting  eolculotion  of  "g's"  resultmg  from 
noise  frequencies  present  —  the  results  ore 
often  surprising! 

o.  »  is 


P.  S.  Mony  Sigma  Reloys  hove  both  bolonced  ormotures  end  resilient  contoct  structures.  Ev< 
well  to  be  oware  of  the  chorocteristics  of  the  shake  tobte  when  running  tests. 

SIGMA 

SIGMA  INSTRUMENTS,  ING..  62  CEYLON  STREET,  BOSTON,  MASS 
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Derience 


•y  Jingineering 

Solves  Design  Problem 
Saves  Customer  Mone 


Mallory  coiitrildilcs  nion-  than  a  fme  proiluct  lo  tlit>  solution  of 
a  customer’s  problem.  With  the  prexiuel  comes  the  iutellip-nt 
ajiplication  of  experienced  ettfiineeriii"  knowleclfn*  that  cuts 
costs  and  eliminates  delays. 

For  e.xamph-,  a  larp*  electrical  manufacturer,  desiftniiif;  a  new 
automobile  radio,  was  unable  to  match  certain  elements  in  the 
circuit.  This  conifiany  turneci  to  Mallory  for  advice.  The  prob¬ 
lem  was  solved  ipiicklv  .  .  .  with  a  redesiftned  transformer,  a 
timiti^  condenser  ami  a  Mallory  Vibrator.  Tests  showed  ex- 
eellenl  results,  and  a  preat  savinp  to  the  customer  in  enpi- 
neering  time. 

That's  value  beyond  speeijiealion! 

Mallory  electronic  know-how  is  at  your  disposal.  \\  hat  Mallory 
has  done  for  others  can  he  done  for  vou. 


Mallory  \  ihrators  are  based  on 
exclusive  de-^ipn  and  manufaetur- 
inp  methods  that  assure  long, 
trouble-free  service.  Send  the  de¬ 
tails  of  your  application.  Get 
Mallory’s  recommendation  on  the 
Vibrator  or  Vihrapack*  power 
supply  best  suited  to  your  needs. 


Vibrators  and  Vibrapack*  Power  Supplies 


SERVING  INDUSTRY  WITH 

Electromechanical  Products 

Ri^istors  Suitvh’s 

Tl  Tuners  I  ihrators 

Electrochemical  Products 
('.ofmeitf^rs  Rettijiers 

Merrurv  i)ry  Hatter it*s 

Metallurgical  Products 

Citntaets  Sfteeial  \  t fiats 
U  ehiinft  Materials 
f.S.  Vat.  Off. 
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►  FCC  .  .  .  Having  been  sharply 
critical  of  the  technical  judgment 
recently  exhibited  by  the  FCC,  it 
is  a  pleasure  to  come  out  in  praise 
of  the  high  standard  of  engineer¬ 
ing  foresight  exhibited  in  the  pro¬ 
posed  allocation  of  vhf  and  uhf 
television  channels.  The  choice  of 
mileage  separation  between  sta¬ 
tions,  the  adoption  of  standard 
intermediate  frequencies,  the  man¬ 
datory  use  of  offset  carrier  opera¬ 
tion,  the  increase  in  maximum 
transmitter  power,  the  removal  of 
power  limitations  due  to  radiator 
height — all  are  calculated  to  give 
the  public  a  better  grade  of  serv¬ 
ice,  more  uniformly  distributed, 
than  it  now  enjoys  even  in  the 
most  favored  localities.  At  a 
time  when  government  and  indus¬ 
try  had  seemed  lined  up  on  op¬ 
posite  sides  of  an  ideological 
fence,  it  is  reassuring  to  note  that 
these  features  of  the  allocation 
plan  had  wide  support  from  the 
same  engineers  who  were  so 
largely  ignored  in  the  color  de¬ 
cision.  Since  the  allocation  plan 
must  serve  both  color  and  black- 
and-white  transmissions,  it  is 
doubly  important  that  there  be 
general  agreement  on  its  basic 
features. 

►  SERIES  .  .  .  We  are  happy  to 
record  the  completion  of  the  MIT 
Radiation  Laboratory  Series,  a 
monumental  set  of  books  on  the 
theory  and  practice  of  pulses  and 
microwaves,  with  particular  em¬ 
phasis  on  radar  techniques.  The 
27th  volume  of  the  series,  the 
Waveguide  Handbook  (Volume  10), 


TALK 


made  its  appearance  last  month. 

At  a  celebration  honoring  the 
completion  of  the  Series,  a  soiree 
arranged  by  the  publishers,  we 
renewed  with  pleasure  the  ac¬ 
quaintance  of  many  former  asso¬ 
ciates  who  served  as  its  editors 
and  authors.  The  conversation 
turned  inevitably  to  the  question 
of  military  security,  particularly 
since  a  purported  sketch  of  the 
Nagasaki  atom  bomb  had  just  been 
published  in  connection  with  the 
espionage  trial  of  Sobell  and  the 
Rosenbergs.  One  editor  observed 
that  the  staggeringly  detailed  and 
copious  content  of  the  Rad  Lab 
books  could  never  have  been 
passed  to  the  enemy  by  spies.  This 
being  the  case,  the  availability  of 
the  Series  to  all  and  sundry  is  no 
doubt  a  source  of  considerable 
comfort  on  the  other  side  of  the 
Iron  Curtain.  But,  it  was  agreed, 
the  comfort  was  vastly  greater  on 
this  side,  in  view  of  the  greater 
number  of  technicians  and  facil¬ 
ities  available  to  make  use  of  the 
published  knowledge. 

Over  150,000  copies  of  these 
books  have  been  distributed,  an 
average  of  over  5,000  per  volume. 
One  eminent  consultant  told  us  at 
the  IRE  Convention  that  certain 
volumes  were  used  so  hard  by  his 
staff  that  they  wore  right  out, 
despite  the  fact  that  the  bindings 
are  as  rugged  as  the  book  trade 
knows  how  to  produce.  This  con¬ 
sultant,  who  would  have  warmed 
the  heart  of  Frederick  W.  Taylor, 
decided  to  replace  the  worn-out 
copies  by  gifts  of  personal  copies 
to  key  technicians! 


►  BIG  . , .  The  final  count  of  regi.s- 
trants  at  the  1951  IRE  Annual 
Convention  and  Show  was  23,451, 
an  increase  of  more  than  5,000 
over  the  previous  record  of  1950. 
This  appears  to  be  the  largest 
registration  in  history  at  a  meet¬ 
ing  of  a  technical  society,  a  record 
at  which  all  IRE  members  are 
justly  proud.  Although  the  total 
attendance  at  the  annual  show  of 
the  American  Chemical  Society 
has  reached  65,000,  the  largest 
A.C.S.  registration  was  of  the 
order  of  10,000  people. 

The  convention  copped  the  prize 
for  unadultered  amplitude,  also, 
in  the  technical  sessions:  210 
papers  in  six  simultaneous  ses¬ 
sions  held  sequentially  seven 
times  in  three  locations.  As  we 
have  observed  in  a  small  voice  be¬ 
fore,  this  is  too  many  papers  in 
too  many  places  to  suit  anyone  but 
the  mo.st  specialized  of  specialists, 
namely  the  guy  who  is  interested 
in  not  more  than  one  paper.  If  he 
goes  early,  he  has  a  chance.  Any¬ 
one  with  a  more  catholic  taste  is 
very  likely  out  of  luck. 

The  last  time  we  brought  this 
up,  confreres  at  IRE  headquart¬ 
ers  asked  what  constructive  step.s 
we  had  to  suggest.  The  proposal 
for  a  number  of  smaller  conven¬ 
tions  on  narrower  bases  is  obvious 
and  has  been  adopted  by  many 
other  societies.  If  things  go  on 
at  the  present  pace,  this  may  be 
the  only  out.  A  more  immediate 
step,  with  less  disastrous  fiscal 
implications,  is  to  apply  a  sharp 
and  heavy  axe  to  the  technical 
program. 
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Electronic  Research  in  the 


Today's  needs  are  quite  different  from  those  just  before  World  War  II.  There  may  be  little 
parallel  even  in  the  event  of  a  new  all-out  eonfliet.  Future  safety  suggests  careful  use 

of  available  laboratorv  facilities 


CONSIDKR  the  several  ways  in 
which  today’s  research  pro¬ 
gram  differs  from  the  193S-1939 
period,  when  preparedness  was  also 
an  all-important  activity. 

In  the  first  place,  nearly  a  quarter 
of  a  century  elapsed  between  World 
War  I  and  1938.  Not  only  had 
there  been  an  almost  complete 
change  in  all  personnel  involved, 
but  during  that  interval  applied 
.science  had  become  a  vastly  more 
important  element  in  warfare.  As 
a  second  factor,  we  entered  both 
World  War  I  and  World  War  II 
after  they  had  been  under  way  for 
some  time  in  Europe.  The  general 
nature  of  each  conflict,  as  well  as 
many  of  the  accompanying  techni¬ 


cal  and  scientific  problems  which 
involved  electronics,  was  fairly 
apparent. 

Today,  in  contrast,  onl.v  five  years 
have  elapsed  since  the  end  of  World 
War  II  and  the  broad  technical  as¬ 
pects  of  warfare  are  much  the  same. 
Many  of  the  men  who  did  research 
and  development  work  in  electronics 
during  Wold  War  II  are  not  only 
still  active  but  are  in  closely  related 
fields.  Military  action  during  the 
past  year,  however,  has  been  in  a 
primitive  country,  against  a  foe 
that  uses  few  of  the  highly  techni¬ 
cal  devices  develoi)ed  or  greatly  im¬ 
proved  during  the  last  war.  E.x- 
amples  of  such  devices  are  radar, 
proximity  fuses,  improved  sub¬ 


marines,  long-distance  missiles  and 
atomic  explosives.  Experience  in 
Korea  does  not  make  clear  just 
what  would  be  our  basic  technical 
problems  in  case  of  a  new  war. 

The  most  important  research 
needed  in  a  full-scale  war  against 
any  enemy  with  highly  developed 
technical  skills  is  not  yet  fully  ap¬ 
parent.  Much  effort,  of  course,  is 
being  put  into  such  obvious  things 
as  improvements  in  radar,  guided 
missiles  and  the  use  of  and  defense 
against  atomic  weapons.  It  is 
nevertheless  conceivable  that  in  the 
case  of  war  we  would  be  faced  with 
unexpected  opportunities  as  well 
as  serious  new  threats. 

Offensive  military  action  might 
require  some  wholly  new  technical 
devices.  If  this  occurs,  research 
would  be  an  all-important  activity. 
Imaginary  projects  of  this  nature 
might  be  antisabotage  devices  and 
complete  broadcasting  systems  in¬ 
volving  antijamming  features  to 
reach  large  masses  of  people  behind 
enemy  lines.  The  latter  might  in¬ 
clude  receivers  dropped  in  very 
large  numbers  by  parachutes  far 
inside  an  enemy  country. 

The  point  to  be  remembered  is 
that  at  present  we  simply  cannot 
predict  the  nature  of  much  of  the 
required  research  work  in  any  act¬ 
ual  future  world  war. 

Today's  Research  Facilities 

As  regards  research  in  electron¬ 
ics,  probably  the  most  important 


BOTTLENECK 

•  Most  militory  projects  involve  refinements  of  existing  gear,  rother  thon  basically 
new  things. 

•  Today's  crop  of  men  from  the  universities  seems  to  have  a  better  theoretical 
background  than  that  of  15  years  ago,  but  less  interest  in  converting  ideas  into 
finished  items. 

•  There  are  probably  a  dozen  men  who  can  devise  a  new  circuit  for  every  one 
who  con  translote  it  into  o  piece  of  equipment  that  will  do  a  good  military  job 
in  all  respects. 

•  If  the  emergency  continues  or  becomes  more  serious,  some  drastic  measures 
may  be  necessary  to  shift  men  interested  in  basic  research  into  design  and 
development 
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change  since  1939  is  the  tremend¬ 
ous  increase  in  laboratory  facilities 
and  personnel,  particularly  in  gov¬ 
ernment-operated  laboratories.  Not 


EMERGENCY  PROGRAM 
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Only^  have  the  then  existing  labor-  Induitry'i  iacllitin  hare  b«en  tramandoiulr  axpondad  line*  th*  lent  wot.  H*r*  U 
atories  been  greatly  expanded,  but  ol  I]ip  I^gy  r*i*arcb  p*rsonn*l  in  o  n*w  GE  laboratory 

new  and  larger  ones  have  been 
organized  and  are  in  active  opera¬ 
tion.  ' 

In  addition,  many  millions  of  dol-  day,  in  contrast,  it  might  almost  be  seldom  manufacture  and  sell  equip- 
lars  in  research  contracts  involving  said  that  no  expense  is  spared  in  ment  This  fact  makes  industrial 
electronics  have  been  awarded  by  matters  such  as  these.  laboratories  relatively  efficient  in  a 

the  government  to  a  large  number  The  present  shortage  of  available  practical  sense, 

of  university  and  industrial  labora-  engineers  is  caused  to  a  consider-  _  *  d 

tories.  These  contracts  cover  proj-  able  extent  by  the  great  increase  in  Current  Military  Hequirements 
ects  which  the  various  branches  of  university  and  government  re-  The  increase  in  manpower  that 
the  services  believe  offer  opportuni-  search.  As  a  result  of  this  change,  has  gone  into  research  in  electron- 
ties  for  new  devices  and  worthwhile  as  well  as  some  other  factors,  it  is  ics  in  the  past  ten  years  is  far 
improvements  in  existing  military  doubtful  whether  a  new  organize-  greater  than  that  devoted  to  prac- 
equipment.  tion  along  the  lines  of  the  National  tical  design  of  electronic  equipment. 

An  example  of  what  just  one  Defense  Research  Committee,  with  This  contributes  to  one  of  the  most 
government  agency  was  doing  in  its  several  large  and  highly  special-  serious  problems  facing  the  .science 
1949  in  this  direction  is  given  in  an  ized  laboratories  such  as  the  Radia-  of  electronics,  the  matter  of  more 
interesting  article  in  Electronics  tion  Laboratory,  MIT,  will  again  be  reliable  operation  of  complicated 
for  that  year.'  A  publication’  of  organized.  Of  course,  some  wholly  electronic  gear.  There  are  prob- 
the  Engineering  College  Research  new  problem  or  .scientific  discovery  ably  a  dozen  capable  research  and 
Council  also  indicates  the  nature  not  now  foreseen  could  change  this  development  engineers  who  can  de- 
of  research  being  carried  on  by  the  picture.  vise  a  new  circuit  to  accomplish  a 

group  of  some  80  universities  listed.  In  one  important  aspect,  indus-  certain  result,  for  each  engineer 

Such  contracts  have  greatly  trial  research  differs  greatly  from  who  can  translate  a  perfectly  prac- 
changed  university  research.  Fif-  that  carried  on  in  university  and  tical  idea  into  a  piece  of  equipment 
teen  years  ago,  in  the  case  of  most  government  laboratories.  In  indus-  that  will  stand  up  under  the  sever- 
universities,  an  expenditure  of  $100  try  the  development,  design  and  ity  of  military  use  and  give  a  long 
for  equipment  for  a  research  manufacturing  methods  based  on  life  of  trouble-free  service.  The 
project,  or  the  expense  for  the  at-  results  of  research  laborator>’  find-  disparity  is  least  severe  in  industry, 
tendance  of  some  member  of  the  ings  have  by  necessity  become  The  growth  of  the  science  of  elec- 
staff  at  an  out-of-town  scientific  highly  developed  and  closely  coordi-  tronics  has  widened  the  gap  be- 
society  meeting,  was  a  serious  nated  procedures.  In  government  tween  the  basic  research  man  and 
problem.  It  might  even  have  re-  and  university  laboratories,  there  is  the  manufacturing  man.  When  the 
quired  action  by  the  trustees.  To-  not  a  similar  situation  because  they  ideas  and  equipment  involved  were 
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relatively  simple,  these  two  groups 
saw  more  of  each  other.  Now  re¬ 
finements  and  complications  have 
entered  the  picture  and  often  neces¬ 
sitate  middlemen  in  the  form  of 
advanced  development  groups,  engi¬ 
neering  laboratories  or  pilot-plants. 
There  is  in  some  places  a  tendency 
to  expect  of  a  research  laboratory 
only  the  job  of  making  investiga¬ 
tions  and  reporting  on  the  results, 
which  involves  uncovering  new 


phenomena  but  does  not  include  see¬ 
ing  a  project  through  to  a  new 
product.  This  is  not  necessarily  a 
fault,  but  it  must  be  taken  into  con¬ 
sideration  when  research  findings 
must  quickly  be  translated  into 
practical  equipment. 

Whether  it  is  a  cause  or  a  result 
of  the  various  trends  mentioned,  to¬ 
day’s  crop  of  research  men  from 
the  universities  seems  to  have  a 
better  theoretical  background  (in¬ 


r  Military  contiacti  in  iorca  since  the  last  war  and  now  being  placed  in  increased 
number  bore  enabled  many  laboratories,  both  in  unWersities  and  in  industry,  to 
buy  needed  instruments 


eluding  skill  in  mathematics)  but 
less  interest  in  the  practical  appli¬ 
cation  of  research  than  their  prede¬ 
cessors  of  15  or  more  years  ago. 

The  Manpower  Problem 

So  much  for  some  of  the  factors 
that  may  influence  the  nature  of  re¬ 
search  in  electronics  in  the  near 
future.  What  are  some  of  the  prob¬ 
able  effects? 

In  an  adequately  financed  re¬ 
search  laboratory,  there  are  two 
ever-present,  all-important  prob¬ 
lems.  The  first  is  getting  individ¬ 
uals  who  as  a  group  have  all  the 
necessary  abilities  for  getting  the 
desired  result.  The  second  is  the 
choice  of  projects  to  be  undertaken 
or  continued.  The  available  man¬ 
power  question  is  undoubtedly  the 
one  that  will  be  the  controlling 
factor  on  both  counts,  and  there  are 
two  relatively  new  aspects  to  the 
manpower  problem. 

In  most  universities  the  staffs 
had  been  greatly  enlarged  at  the 
close  of  World  War  II  to  take  care 
of  the  increased  influx  of  students 
resulting  from  so-called  GI  Educa¬ 
tional  Rights.  Now  not  only  has 
GI  registration  dropped,  but  draft 
rules  and  policies  may  drastically 
cut  down  the  flow  of  other  students. 
Under  these  conditions,  the  natural 
tendency  for  the  universities  is  to 
seek  government  research  contracts 
in  order  to  retain  as  many  of  their 
staff  as  possible. 

It  is  a  common  error  to  under¬ 
estimate  the  amount  of  manpower 
required  for  a  given  research 
project  and,  as  a  result,  take  on 
more  work  than  can  be  handled  with 
existing  staffs.  Thus  we  will  prob¬ 
ably  find  in  some  cases  that  a 
university  is  in  the  market  for 
additional  engineers  for  research 
work  rather  than  being  a  source  of 
supply  to  outside  laboratories.  As 
a  corollary,  some  university  place¬ 
ment  men  may  become  recruiters. 


As  regards  the  problem  of  choice 
of  research  projects,  there  is  no 
question  but  that  a  military  econ¬ 
omy  will  greatly  curtail  the  free¬ 
dom  of  choice.  This  is  to  be  ex¬ 
pected,  because  many  projects  for 

Equipment  InTolTed  in  the  development  ol  new  tubes,  the  heart  oi  electronic  opparo-  civilian  products  should  not  be 
tui,  can  be  quite  elaborate  started  or  continued.  Also,  in  such 
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an  economy,  not  only  does  the  threat 
of  drafting  of  men  for  military 
service  preclude  some  civilian- 
product  research  and  development 
but  a  great  many  engineers,  regard¬ 
less  of  age  or  eligibility  for  active 
military  duty,  feel  very  strongly 
that  they  should  be  doing  work  to 
aid  the  mobilization  effort. 

The  choice  of  new  projects,  there¬ 
fore,  pretty  much  narrows  down  to 
military  ones  and  thus  consists  of 
those  offered  or  contracts  which  can 
be  obtained  on  the  basis  of  previous 
results,  present  activities  or  special 
equipment  and  skills. 

There  is  one  great  danger.  Key 
men  in  all  groups  inside  govern¬ 
ment,  as  well  as  outside,  often  have 
pet  projects  held  in  abeyance  for 
lack  of  funds  or  opportunity.  Some¬ 
times  a  military  situation  provides 
both  the  funds  and  the  opportunity 
and  some  laboratory  group  is  per¬ 
suaded  to  go  into  a  project  that  is 
not  really  needed  and  which  later 
will  be  forced  out  of  the  picture 
when  more  vital  problems  are  well 
defined.  This  means  a  waste  of 
manpower  and  a  chance  that  the 
work  will  be  reclassified  as  non- 
essential.  The  men  engaged  on  it 
might  be  subject  to  military  serv¬ 
ice.  It  is  well  to  be  coldly  analytical 
of  some  of  the  projects  suggested 
or  offered  by  early  eager  beavers. 

There  is  also  bound  to  be  a 
natural  tendency  for  research 
groups  to  hang  on  to  an  active  cur¬ 
rent  contract  at  least  until  new  ones 
are  available.  Undoubtedly  as  the 
manpower  problem  becomes  more 
acute  and  new  needs  develop,  many 
of  the  now  active  contracts  will  be 
discontinued.  Certainly  some  should 
be. 

Design  and  Developntent 
Bottleneck 

If  some  new  and  now  unforeseen 
highly  technical  and  large-scale 
military  project  arises  requiring 
very  large  amounts  of  research 
manpower,  it  is  probable  that  the 
real  bottleneck  will  be  in  its  engi¬ 
neering  rather  than  research 
phases.  There  is  a  great  reservoir 
of  facilities  and  manpower  in  gov¬ 
ernment  and  university  laborator¬ 
ies  available  for  new  investigations 
and  basic  research  projects.  The 
real  problem  in  obtaining  procure¬ 
ment  of  new  designs  of  satisfactory 


Electronic  rMoarch  today  InTolTOi  many  probloma  aiioclatod  with  nucloar  phyaicn 


military  electronic  equipment  will 
be  in  the  design  and  development  of 
components  and  complete  units  or 
systems.  Particularly,  there  will  be 
a  problem  in  producing  equipment 
that  will  satisfactorily  meet  all  the 
varied  requirements  in  a  practical 
way  as  well  as  electronically  and  at 
the  same  time  be  suitable  for  effic¬ 
ient  quantity  manufacture. 

It  would  thus  appear  that  the 
role  of  the  industrial  research  lab¬ 
oratory  to  an  increasing  extent  will 
be  one  of  aiding  its  engineering  and 
manufacturing  groups  to  meet 
promises  of  delivery  and  reliability 
of  performance.  It  is  believed  that 
this  trend  will  be  accentuated  by 
the  fact  that  much  of  the  activity  in 
military  electronics  will  consi.st  of 
refinements  and  improvements 
rather  than  basic  developments 
faced  ten  years  ago  such  as  radar, 
loran  and  proximity  fuzes.  Refine¬ 
ments  and  improvements  may  have 
a  much  higher  engineering  content 
than  new  projects. 

The  requirement  that  industrial 
research  laboratories  come  to  the 
aid  of  their  engineering  and  manu¬ 
facturing  departments,  rather  than 
devoting  all  their  time  to  what 


might  be  termed  basic  research  will 
probably  not  be  to  the  liking  of 
many  men  involved,  but  it  seems 
more  or  less  inevitable  when  a  real 
emergency  arises.  Therefore,  be¬ 
cause  research  is  now  a  sort  of 
magic  word,  appeals  to  so  many 
engineers,  and  is  so  relatively  ea.sy 
to  organize  and  carry  on,  there  is 
danger  that  the  supply  of  engineers 
capable  of  really  getting  things 
done  from  the  procurement  view¬ 
point  will  be  further  depleted.  Re¬ 
search  men  will  struggle  to  stay  in 
research. 

If  the  emergency  continues  or 
becomes  more  serious,  some  drastic 
measures  may  be  necessary  to  sup¬ 
ply  added  development  and  design 
engineering  manpower  to  manufac¬ 
turers.  Much  of  it  will  probably 
have  to  come  from  qualified  men 
who  are  at  present  doing  research 
work  in  universities  as  well  as  in 
industry. 
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CONSTRUCTING  the 


Recent  release  of  manufacturing  information  to  tube  licensees  gives  industry  first  detailed 
description  of  internal  structure  and  processing  of  color-tv  kinescope.  Photoengraving 
and  gelatin-stencil  printing  processes  are  employed  to  insure  precise  alignment  of  phosphor 

dots  and  apertures 


Early  in  ^Iarch  the  Radio  Cor¬ 
poration  of  America  released 
to  its  tube-manufacturintr  licensees 
a  bulletin  pivinp  manufacturinj? 
information  on  the  RCA  three-gun 
tricolor  picture  tube.  This  tube, ' 
the  only  direct-view  color  television 
tube  yet  demonstrated,  was  shown 
to  the  press  on  December  5,  1950,  as 
reported  in  the  February  issue,  page 
80.  Although  the  bulletin  was  not 
released  to  the  press,  the  interest  in 
its  contents  w’as  so  high  that  the 
word  was  quickly  passed  through¬ 
out  the  technical  fraternity.  This 
report  has  been  collected  from  sev¬ 
eral  such  informed  sources. 

Figure  1  shows  the  assembly  of 
the  tricolor  tube.  At  the  right, 
three  electron  guns  are  mounted 
with  their  axes  parallel  to  the  cen¬ 
ter  line  of  the  tube.  Since  the  guns 
operate  at  high  voltage  (typically 
15  to  25  kv),  the  edges  of  the  cylin¬ 


drical  electrodes  are  rolled.  The 
outermost  cylinder  in  each  gun  is 
welded  to  a  convergence  electrode. 
This  is  a  large  cup,  with  its  open 
side  toward  the  phosphor  screen, 
which  exerts  a  fiwusing  force  on 
all  three  electron  beams,  bringing 
them  to  a  common  focus  at  all 
points  of  the  scanned  surface. 

At  the  opposite  end  of  the  tube 
is  the  screen  assembly,  which  con¬ 
sists  of  a  pierced  metal  plate 
(“aperture  mask”)  and  the  glass 
viewing  screen  (“phosphor-dot 
.screen”).  The  mask  and  screen  are 
mounted  parallel  to  each  other  and 
about  one-half  inch  apart,  on  a 
metal  frame  (“spacer  frame”) ;  see 
Fig.  2.  The  as.sembly  of  mask  and 
screen  must  be  very  precise,  to  in¬ 
sure  that  the  apertures  in  the  mask 
line  up  exactly  with  the  clusters  of 
phosphor  dots  on  the  screen.  The 
screen  assembly  is  bolted  to  four 


FIG.  2 — Spacer  frame.  Aperture  mask 
i>  bolted  to  one  tide  of  this  irome,  glait 
plate,  carryinq  phosphor  dots,  to  other 
side.  Screen  assembly  is  then  bolted 
inside  metal  shell 


posts,  mounted  on  the  inner  sur¬ 
face  of  the  metal  shell  of  the  tube. 

Within  the  shell,  also  supported 
on  these  posts,  is  a  high-permea¬ 
bility  magnetic  shield  which  ex¬ 
tends  from  the  aperture  mask  to 
the  neck  of  the  tube.  A  black  mask, 
which  frames  the  phosphor  screen 
and  hides  the  frame  bolts,  is 
mounted  directly  in  front  of  the 
.screen,  as  shown. 

After  the  screen  as.sembly  and 
magnetic  shield  are  mounted  within 
the  metal  shell,  the  front  portion 
(“cap  assembly”)  of  the  tube  is 
welded  to  the  shell  on  the  flanged 
seal  shown.  The  cap  assembly  con¬ 
sists  of  a  conical  metal  shell,  black¬ 
ened  on  the  inner  surface  to  re¬ 
duce  reflected  light,  and  a  curved 
clear-glass  face  plate. 

Fabrication  of  the  Aperture  Mask 

The  aperture  mask  is  a  sheet  of 
copper-nickel  alloy,  4  mils  thick. 


FIG.  1 — Internal  elements  oi  the  tricolor  tube.  The  metal  shell  has  approximately 
the  some  dimensions  as  the  16AP4  black-and-white  kinescope 
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TRICOLOR  PICTURE  TUBE 


By  means  of  a  photoengraving  proc¬ 
ess,  200,000  holes  are  etched  in  this 
sheet  according  to  the  dimensions 
shown  in  Fig.  3.  Although  the  de¬ 
tails  of  the  photoengraving  process 
are  not  given,  the  following  de¬ 
scription  of  commercial  photoen¬ 
graving  is  illu.strative  of  the  gen¬ 
eral  principles  involved. 

The  metal  sheet  is  coated  with  a 
solution  of  fish  glue  and  ammonium 
bichromate  which  renders  it  photo¬ 
sensitive.  The  sheet  is  then  exposed 
to  light  through  a  dotscreen  nega¬ 
tive.  The  negative  in  turn  is  made 
by  exposure  through  a  screen  plate, 
consisting  of  two  glass  plates,  each 
engraved  with  fine  parallel  lines 
filled  with  an  opaque  substance. 
The  glass  plates  are  bound  together 
so  that  the  two  .sets  of  opaque  lines 
cross  at  60  degrees,  forming  trans¬ 
parent  dots  between  the  sets  of 
lines.  The  light,  passing  through 
the  screen  plate  to  the  negative,  ex¬ 
poses  the  negative  material  in  a 
series  of  closely  spaced  dots.  The 
negative  consists,  then,  of  an  array 
of  black  dots  having  the  spacing 
and  arrangement  shown  in  detail  in 
Fig.  3. 

The  metal  sheet  is  placed  in  con¬ 
tact  with  this  dot  negative  and  ex¬ 
posed.  The  sheet  is  then  developed 
in  water,  which  removes  the  coat¬ 
ing  where  it  was  unexposed  to 
light  (in  the  dots).  The  rear  (un¬ 
treated)  surface  of  the  metal  sheet 
is  coated  with  asphalt,  and  the 
sheet  is  placed  in  a  bath  of  iron 
perchloride,  which  etches  the  metal 
in  the  unexposed  (dot)  regions.  The 
etch  is  allowed  to  proceed  until  the 
metal  is  eaten  through,  the  holes 
thereby  formed  being  exact  replicas 
of  the  dots  in  the  negative.  The 
metal  sheet  is  then  cleaned  to  re¬ 
move  all  traces  of  bichromate, 
asphalt  and  iron  perchloride. 

The  aperture  mask  is  mounted  on 
the  spacer  frame  so  that  it  fits 
snugly  over  two  guide  pins.  To  as¬ 
sure  that  the  mask  is  perfectly  flat 
when  mounted,  it  is  heated  to  about 


Cutaway  view  oi  tricolor  tubs  irom  rear,  showing  aperture  mask.  Holes  in  mask, 
200,000  oi  them  each  9  mils  in  diameter,  ore  formed  by  photoengroring  process 


External  view  oi  tricolor  kinescope.  Phosphor  screen  and  apertnre  mask  ore 
assembled  os  a  unit  before  mounting  within  metal  shell 
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85  degrees  centigrade  and  the 
mounting  screws  are  driven  home 
while  the  mask  is  hot  WTien  it 
cools,  the  mask  becomes  stretched 
taut  over  the  spacer  frame.  The 
guide  pins  are  then  removed  from 
the  spacer  frame,  to  allow  light  to 
pass  through  the  guide-pin  holes,  as 
outlined  below. 

Photographic  Gelatin  Stencil 

When  the  aperture  mask  and 
spacer  frame  are  assembled,  they 
are  used  to  produce  a  gelatin  print¬ 
ing  stencil,  by  which  the  phosphor 
dots  are  laid  down  on  the  viewing 
screen.  The  method  is  as  follows: 
The  mask  and  spacer  frame  are  cov¬ 
ered  with  a  glass  photographic 
Kodalith  plate.  The  plate  takes  the 
position  later  to  be  occupied  by  the 
phosphor-dot  screen.  A  very  bril¬ 
liant  point  source  of  light  (the 
Western  Union  zirconium  concen¬ 
trated-arc  lamp  is  suitable)  is  then 
placed,  as  shown  in  Fig.  4,  so  that 
its  light  passes  through  the  holes 
in  the  mask  to  the  Kodalith  plate. 
The  lamp  is  placed  precisely  where 
the  blue  electron  gun  will  be  located, 
relative  to  the  screen  assembly,  in 
the  completed  tube.  Consequently, 
the  Kodalith  plate  is  exposed, 
through  the  holes  in  the  mask,  at 
precisely  the  places  where  the  blue 
phosphor  dots  are  to  appear.  Two 
.separate  light  sources  expose  the 
plate  through  the  guide-pin  holes. 

The  photographic  plate  is  then 
developed  and  opaque  spots  appear 
on  it,  one  for  each  hole  in  the  mask, 
as  well  as  two  larger  stencil  marks 
which  mark  precisely  the  location 


of  the  guide  pins.  The  gelatin  is 
then  made  from  the  Kodalith  plate 
as  follows:  A  paper-backed  gelatin 
sheet,  photosensitized  with  ammon¬ 
ium  bichromate,  is  covered  with  a 
5-mil  sheet  of  clear  Vinylite  plastic 
and  exposed  in  contact  with  the 
Kodalith  plate. 

The  paper  backing  of  the  gelatin 
is  removed,  and  the  gelatin  devel¬ 
oped  by  washing  in  warm  water. 
This  removes  the  gelatin  where  it 
was  unexposed.  Consequently  the 
gelatin  takes  the  form  of  a  stencil, 
that  is,  a  sheet  with  200,000  holes 
in  it,  corresponding  to  the  holes 
in  the  aperture  mask. 

The  gelatin  stencil,  still  in  con¬ 
tact  with  the  vinylite  sheet,  is  then 
placed  face  down  on  a  metal  wire 
mesh,  which  acts  as  a  carrier  and 
preser\’es  the  shape  and  dimensions 
of  the  sheet.  The  vinylite  sheet  is 
peeled  off,  leaving  the  gelatin  sten¬ 
cil  on  the  wire  mesh. 

Printing  the  Phosphor-Dot  Screen 

The  phosphor-dot  screen  is  printed 
on  a  flat  glass  plate  which  has  been 
accurately  drilled  to  accept  the 
guide  pins  previously  mentioned. 
This  plate  is  placed  on  a  printing 
table  and  the  gelatin  stencil  placed 
on  top  of  it,  with  the  gelatin  in  con¬ 
tact  with  the  glass.  The  guide-pin 
holes  in  the  glass  are  very  precisely 
lined  up  with  the  corresponding 
holes  in  the  gelatin  stencil.  A  paste, 
made  up  of  the  blue  phosphor  in  a 
binder  of  ethylcellulose  in  amyl  al¬ 
cohol,  is  then  pressed  through  the 
wire-mesh  backing  and  thence 
through  the  holes  in  the  stencil  and 


FIG.  4— Method  oi  expoiinq  photoienai- 
tiee  plate  (Kodalith)  throuqh  maik  aper- 
hires  to  secure  exact  register 


onto  the  plate.  The  viscosity  of  the 
paste  must  be  carefully  controlled 
to  insure  that  the  phosphor  dots  are 
of  the  proper  size. 

The  stencil  is  then  removed, 
cleaned  and  replaced  over  the  glass 
plate.  This  time,  however,  the  glass 
plate  is  moved  by  a  calibrated  cross- 
fed  screw  arrangement  under  the 
table,  with  respect  to  the  stencil, 
until  the  holes  in  the  stencil  take  up 
the  proper  position  for  the  red  dots. 
The  red  phosphor  paste  is  then  ap¬ 
plied  in  the  same  manner.  Finally, 
the  stencil  is  cleaned,  replaced,  and 
the  glass  plate  moved  to  the  proper 
position  for  the  green  dots.  The 
green  phosphor  paste  is  then  ap¬ 
plied.  The  process  may  then  be  re¬ 
peated,  printing  each  set  of  dots 
two  or  three  times  to  build  up  the 
proper  thickness  of  phosphor. 

The  phosphor  screen  is  then 
baked  in  air  to  remove  the  binder, 
and  the  plate  is  sprayed  with  potas¬ 
sium  silicate  to  bind  the  pho.sphor 
to  the  glass.  The  screen  is  then 
aluminized  and  rebaked.  Finally, 
the  completed  screen  is  as.sembled 
to  the  spacer  frame,  using  the  guide 
pins  to  insure  accurate  alignment. 
The  screen  assembly  is  then 
mounted  as  a  unit  within  the  metal 
shell,  as  previously  de.scribed,  and 
the  cap  assembly  welded  in  place. 

The  glass  neck  of  the  tube,  con¬ 
taining  the  electron  guns,  is  fas¬ 
tened  to  the  metal  cone  with  the 
aid  of  a  mandrel  which  maintains 
the  bore  of  the  tubing  in  exact 
alignment  with  the  screen  assem¬ 
bly.  The  tube  is  evacuated  through 
an  exhaust  tabulation  at  the  base- 
end  of  the  tube.  The  base  itself  is  a 
14-pin  (diheptal)  structure  which 
provides  separate  connections  to 
the  cathodes,  control  electrodes, 
and  focusing  electrodes. — D.G.F. 
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A0CVE  IS  BASIC 
PATTERN  Of 
SINGLE-CLEMENT 
RAOtATOR  USED  TO 
SYNTHE92E  THE 
MORE  COMPLEX 
FORMS  SHOVVN 


Photo  Radiation  Patterns 


Two-dimensional  wave  interference  patterns  of  two  or  more  radiators  of  same  frequency 
and  polarization  can  be  synthesized  quickly  and  economically  by  superimposing  bullseye 
patterns  photographically.  Examples  are  shown  above 


PHENOMENA  of  wave  propaga¬ 
tion,  reflection  and  refraction 
are  best  demonstrated  by  the  ripple 
tank.  In  cases  where  the  extreme 
versatility  of  the  ripple  tank  and 
its  high  cost  and  complexity  are  not 
justifled,  the  simple  and  economical 
photographic  process  described 
may  be  used.  The  system  provides 
two-dimension  patterns  of  two  or 
more  radiators  of  the  same  fre¬ 
quency  and  polarization. 

The  image  of  a  wave  in  a  plane 
normal  to  the  radiator  is  first 
drawn  in  the  form  of  concentric 
circles  centered  on  the  radiating 
source  which  appears  as  a  point. 
The  lines  represent  either  a  mini¬ 
mum  or  a  maximum;  thus  they  are 
made  equal  in  thickness  to  the 
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spaces  between  them,  which  repre¬ 
sent  the  opposite  wave  condition. 
A  photographic  negative  prepared 
from  the  target-shaped  drawing  is 
then  printed  on  soft  photographic 
paper  with  an  exposure  value  of 
one-half  normal.  This  produces 
the  basic  pattern  of  grey  and  white. 

Pattern  Synthesis 

In  the  radiation  pattern  of  two 
radiators  spaced  S  degrees  and  hav¬ 
ing  phase  difference  <f>  (where  S  = 
0  and  <f>  =  0),  the  negative  is 
printed  twice  with  the  same  expos¬ 


ure.  The  result  is  an  image  of  two 
grey-and-white  patterns  superim¬ 
posed  to  form  a  black-and-white 
pattern  as  illustrated  in  (A).  The 
double  density  of  the  dark  portion 
indicates  reinforcement. 

For  various  phase  differences, 
separate  sets  of  basic  patterns  are 
required,  with  phase  angles  shown 
as  increased  distances  from  the 
center  to  the  first  grey  circle. 

The  method  described  is  especi¬ 
ally  useful  in  helping  students 
visualize  the  effects  of  spacing  and 
phase  changes  on  radiation  pat¬ 
terns.  Extremely  vivid  illustrative 
material  can  be  prepared  by  taking 
cartoon-type  movie  exposures  of 
patterns  with  gradually  changing 
conditions  of  phase  and/or  spacing. 
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Each  alarm  position  (center  oi  each  circle  on  Diitrict  oi  Columbia  map  at  left)  receieei  coded  signals  from  control  center  antenna 
(shown  at  right).  HeaTy  circles  in  vicinity  oi  White  House  and  U.  S.  Capitol  indicate  alarm  positions  that  hove  already  been  installed 
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WASHINGTON  ADOPTS  Automatic 


F-M  transmitters  at  control  locations  send  coded  messages  to  strategically-located  alarm 
positions.  Decoding  receivers  and  high-powered  amplifiers  broadcast  transmitted  alarms 
instantaneously.  System  can  also  disseminate  verbal  instructions 


Electronic  siren  at  control-transmitter  location  gen-  Entire  populace  can  be  warned  from  central  control  station  which  con  broad- 

erates  alarm  signals  lor  all  receiver  locations  cast  both  alert  signals  and  verbal  instructions  during  and  alter  on  attack 


C-D  Warning  System 


Successful  operation  of  a  city’s 
civil-defense  organization  de¬ 
pends  on  the  existence  of  a  depend¬ 
able  communications  system. 

Warning  centers  are  faced  with 
two  communications  problems:  (1) 
air-raid-warning  signalling,  and 
(2)  civil-defen.se  communications 
for  operational  purposes.  For  vari¬ 
ous  reasons,  land  lines  cannot  be 
relied  upon  as  the  sole  means  of 
signalling  and  communicating.  Ra¬ 
dio  lends  itself  to  the  problem  in 
many  ways  and  can,  in  fact,  be 
used  as  the  basic  mutual-aid  com¬ 
munications  system  after  a  warn¬ 
ing  has  been  activated  by  the  Air 
Force. 

The  system  described  here  has 
been  approved  for  use  in  the  Dis¬ 
trict  of  Columbia  for  the  protec¬ 
tion  of  Washington  and  much  of 
the  area  surrounding  it.  Every 
known  safety  precaution  has  been 
incorporated.  In  the  event  of  an 
alarm,  the  pushing  of  a  single  but¬ 
ton  will  immediately  alert  the  en¬ 
tire  populace,  and  the  same  equip¬ 
ment  can  be  used  subsequently  for 
issuing  verbal  instructions  to  the 
public. 

Coding  System 

The  warning  system  makes  use 
of  f-m  transmitter  control  stations 
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so  designed  that  special  coded  sig¬ 
nals  are  transmitted  which  auto¬ 
matically  turn  on  loudspeaker  horns 
located  throughout  the  city.  Each 
horn  is  equipped  with  an  automatic 
decoding  device  that  can  be  oper¬ 
ated  only  by  the  controlling  trans¬ 
mitter,  and  then  only  when  the 
properly  coded  signals  are  trans¬ 
mitted,  thus  preventing  any  horn 
from  issuing  a  false  alarm.  As  an 
additional  safety  factor,  and  to 
facilitate  maintenance  and  possible 
future  signal  changes,  the  actual 
400  to  1,000-cps  alarm  tones  are 
generated  by  an  electronic  siren  at 
the  control  headquarters.  The  siren 
has  a  distinctive  tone  that  distin¬ 
guishes  it  from  fire  and  police 
alarms.  Provisions  are  made  for 
transmitting  alerts,  the  all  clear 
and  such  verbal  instructions  as  may 
be  desired.  All  main  equipment  at 
a  command  center,  including  aux¬ 
iliary  power  supplies,  is  in  dupli¬ 
cate. 

The  accompanying  map  shows 
the  general  locations  of  the  various 
alarm  units.  Each  circle  designates 
one  alarm  unit,  the  multiple  circles 


indicating  installations  that  have 
already  been  made.  Alarm  units 
are  capable  of  providing  a  mini¬ 
mum  of  125  db  at  100  feet,  or  75 
db  at  a  distance  of  one  mile. 

Each  alarm  unit  contains  a  re¬ 
ceiver,  a  decoder,  and  four  70-watt 
amplifiers  that  are  capable  of  con¬ 
tinuous  operation.  Each  of  these 
amplifiers  is  connected  to  a  6-foot 
horn  speaker  equipped  with  two 
driving  units,  as  illustrated  in  the 
photographs.  These  horns  broad¬ 
cast  information  transmitted  by  the 
main  station  transmitter,  whether 
actual  alarm  signal  or  voice. 

The  power  amplifiers  have  less 
than  5-percent  distortion.  In  full 
operation,  they  consume  over  220 
watts.  Push-pull  807’s  in  class 
ABi  provide  the  desired  amplifica¬ 
tion,  when  used  with  10-db  inverse 
feedback.  Standard  output  impe¬ 
dances  are  provided.  Self-contained 
power  supplies  operate  on  standard 
line  power.  The  response  curve  of 
the  amplifiers  is  essentially  flat 
from  20  to  20,000  cps,  gradually 
taptering  off  at  both  ends.  The  re¬ 
ceivers  used  are  conventional. 

Alarm-position  equipment  is  de¬ 
signed  to  perform  under  all  condi¬ 
tions  of  weather,  and  all  components 
are  electrically  and  mechanically 
interchangeable. 
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FIG.  1 — Simplified  circuit  of  two-point  tide-register  control  lor  lining  up  ends  of  roll 
of  sheet  material  while  it  is  being  wound  at  high  speed.  Relays  in  the  output  stoge 
control  reversing  motor  directly  or  through  contactors 


New  Photoelectiic 


Automatic  packaging  at  eye- 
, blurring  speed  is  today  an 
essential  complement  to  mechanized 
production  of  consumer  goods. 
Only  by  eliminating  manual  han¬ 
dling,  filling  and  sealing  operations 
can  an  attractively  packaged  prod¬ 
uct  be  turned  out  at  prices  low 
enough  to  meet  competition  and 
achieve  the  required  sales  volume. 

In  order  for  a  machine  to  con¬ 
vert  a  web  of  printed  paper  and  a 
stream  of  finished  products  into  a 
production  of  wrapped  or  boxed 
consumer  goods,  with  each  printed 
design  accurately  centered  on  the 
face  of  the  package,  some  type  of 
photoelectric  web-register  control 
is  needed.  In  the  early  days  of 
electronics  a  single  phototube  fed  a 
few  conventional  amplifier  tube.s 
that  actuated  the  solenoid  of  the 
cutter  bar.  This  sufficed  for  slow- 
speed  equipment  and  simple  pack¬ 
age  designs,  but  today  much  more 
elaborate  control  equipment  is  re¬ 
quired.  Thyratrons,  saturable  re¬ 
actors  and  selsyns  now  appear  in 
the  circuits,  and  some  even  use  as 
many  as  three  phototubes  to  obtain 
the  required  accuracy  of  register 
control. 

With  minor  modifications,  the 
same  electronic  control  equipment 
can  be  used  also  for  side-register 
control.  This  insures  that  paper, 
rubber,  metal  or  other  sheet  mate¬ 
rial  is  wound  evenly  onto  a  roll  at 
high  speed.  Here  the  electronic 
equipment  must  actuate  a  motor 
that  shifts  the  winding  arbor  in 
either  direction  as  required  to 
make  the  wound  edges  of  the  rolled 
product  smooth. 

Simple  Two-Point  Side-Register 
Control 

In  this  article,  a  number  of  new 
control  circuits  developed  for  side- 
register  control  and  web-register 
control  will  be  presented  and  ana¬ 
lyzed  in  detail. 

In  the  photoelectric  side-register 
control  circuit  of  Fig.  1,  the  photo- 


This  article  Is  based  on  material  con* 
tained  In  a  forthcoming  book  by  the  au* 
thor»  “Electronic  Motor  and  Welder  Con¬ 
trols,**  to  be  published  by  McGraw-Hill 
Book  Co. 


tube  is  aimed  at  the  edge  of  a  con¬ 
tinuous  web  or  strip  of  paper  or 
metal  that  is  being  wound  onto  a 
roll.  Any  small  sidewise  movement 
of  the  strip  is  detected  by  the 
phototube,  which  in  turn  actuates 
the  electronic  control  circuit  that 
makes  a  motor  move  the  whole  roll 
axially  so  its  wound  edge  will  be 
smooth.  This  control  unit  is  used 
when  the  rate  at  which  the  edge  of 
the  strip  changes  position  is  not 
more  than  10  inches  per  minute. 

At  the  desired  strip  position,  the 
beam  of  light  from  the  light  source 
is  half  cut  off  by  the  edge  of  the 
strip,  and  neither  V,.  nor  V.,  pass 
enough  plate  current  to  pick  up 
their  relays.  If  this  edge  moves  in 
the  direction  wherein  less  light 
reaches  the  phototube,  the  increased 
phototube  resistance  drives  the  grid 
of  more  negative.  The  result¬ 
ing  lower  plate  current  in  this  tube 
means  reduced  voltage  drop  across 
making  the  grid  of  V*.  more 
positive  so  that  this  tube’s  increased 
plate  current  picks  up  relay  1.  The 
relay  contacts  then  make  the  roll- 
shifting  motor  move  the  roll  axially 


in  the  proper  direction  so  half  of 
the  light  beam  again  reaches  the 
phototube.  If  the  roll  moves  too 
far  in  this  correcting  direction,  or 
if  the  initial  error  was  such  that 
more  than  half  the  light  beam 
reached  the  phototube,  V „  and  V „ 
act  as  a  long-tailed  pair  to  operate 
relay  2  and  make  web  correction  in 
the  opposite  direction. 

Long-Tailed  Pair 

As  a  long-tailed  pair,  and 
(usually  exactly  alike  and  in  the 
same  enclosure)  have  equal  plate 
resistors  and  R,  and  have  their 
cathodes  connected  to  a  single  re¬ 
sistor  R,.  Any  current  through 
either  triode  must  pass  through  R„ 
which  is  the  long  tail  for  this  pair 
of  tubes.  The  grid  potential  of  V,, 
does  not  change  once  it  has  been 
set  by  balance  adjustment  R.. 

The  long-tailed  pair  of  tubes  re¬ 
ceives  just  one  signal,  at  the  grid 
of  Vu,  and  changes  this  into  two 
equal  and  opposite  output  signals. 
When  the  circuit  is  in  balance,  so 
that  the  signal  grid  is  at  exactly 
the  same  potential  as  the  steady 
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PholoaUctric  culoii  web-ragiitar  control  initoIlMl  on  baq-maUng  mochino.  Scanning  hood  that  Ttowa  regtator  mark*  la  |uat  otot  printod 
paper  on  machine  at  right.  Unit  with  two  cablea  (leit  center)  ia  photoelectric  aeiector  awitch  that  checka  poaltion  ol  cutter  knlie  and 
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REGISTER  CONTROLS 


Thret'  recently  developed  automatic  side-register  and  weh-register  circuit.'^  boost  output 
and  improve  tiuality  of  high-speed  winding  ami  packaging  machines  using  sheet  material. 
1  niipie  circuit  features  are  long-tailed  pairs,  thyratrons  feeding  correction  motor  directly. 


anti  three-phototuhe 


Krid,  the  plate  currents  are  e<iuai 
and  the  voltage  drops  across  equal- 
value  plate  resistors  R,  and  R,  are 
equal.  If  the  combined  plate  cur¬ 
rent  flow  of  the  two  tubes  is  0.6  ma, 
it  produces  a  48-volt  drop  across 
the  80,000-ohm  cathode  resistor  R,. 
The  balance  control  might  be  set 
typically  to  make  the  grids  46  volts 
above  B— ,  giving  grid-to-cathode 
voltages  of  —2  volts  at  balance. 

If  now  the  signal  grid  become.^ 
more  positive,  as  when  the  photo¬ 
tube  receives  more  light,  the  in¬ 
creased  plate  current  in  and  /f, 
makes  the  grid  of  V.*  more  nega¬ 
tive.  The  increased  plate  cur¬ 
rent  also  increases  the  voltage  drop 
across  R,  so  that  the  cathode  of 
rises  slightly,  perhaps  to  48  i  volts 
above  ground.  Since  the  grid  po¬ 


arrangement  for  precise  cutti 


tential  of  1’  ,  is  fixed  at  46  volts, 
the  grid  voltage  of  !’,»  becomes  —2) 
volts  instead  of  —2  volts,  thus  de¬ 
creasing  the  current  in  V',,  and  R~. 
The  resulting  decreased  voltage 
drop  across  R,  makes  the  grid  of 
r.,  more  negative,  giving  the  de¬ 
sired  opposite  output  signal  here. 
The  large  plate  current  increase  in 
Vu  is  nearly  offset  by  the  large 
plate  current  decrea.se  in  V,,,  so  the 
total  current  in  R,  has  increased 
very  little;  this  long-tailed  pair 
draws  nearly  constant  current  from 
the  d-c  supply. 

Dead  Zone  Adjustment 

When  a  motor  moves  a  heavy  roll 
to  the  right  or  left  to  seek  a  central 
position,  the  roll  may  coast  beyond 
the  center:  before  it  stops  moving 


ig  «)f  moving  pattern.s 


to  the  left,  the  control  circuit  may 
give  a  signal  to  move  it  back  to  the 
right.  To  decrease  this  hunting 
action  or  back-and-forth  movement 
of  the  roll,  a  dead-zone  adjustment 
Ri  is  included.  This  acts  with 
V,  to  let  the  roll  overshoot  the 
central  position  without  causing  an 
opposite  correction. 

If  the  Ri  slider  is  moved  away 
from  B-l-  until  the  grid  of  V,  is  say 
200  volts  above  ground,  enough  cur¬ 
rent  will  flow  through  cathode  re¬ 
sistor  R,  to  make  the  cathodes  of 
V'l,  V’,4  and  V.*  about  205  volts  above 
B— .  The  latter  two  tubes  may  be 
passing  a  small  amount  of  current, 
but  not  quite  enough  to  pick  up  the 
relays  inasmuch  as  their  grids  are 
also  about  200  volts  above  B— . 
With  this  setting  of  Rg,  a  very  small 
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FIG.  2 — Side-requtar  control  with  tbyratron  output  tubes  that  supply  armoture  cur¬ 
rent  directly  to  correction  motor.  Each  thyrotron  furnishes  current  for  one  direction 
of  rotation  of  correction  motor 


movement  of  the  strip  edge  or  small 
change  of  light  will  cause  the  plate 
current  of  either  I’,,  or  t’.,  to  in¬ 
crease  slightly  and  pick  up  a  relay. 
Such  close  adjustment  may  be  ex¬ 
pected  to  cause  hunting  or  con¬ 
tinued  back-and-forth  motion  of  the 
roll. 

If  the  slider  of  fi.  is  moved  about 
10  volts  closer  to  B-I-,  the  increased 
V,  plate  current  raises  the  voltage 
drop  across  R,  by  nearly  10  volts  so 
that  the  cathodes  of  V,,  and 
are  about  215  volts  above  B— .  This 
makes  the  tube  grids  about  15 
volts  negative  with  respect  to  their 
cathodes.  A  greater  change  of  light 
is  therefore  needed  at  the  photo¬ 
tube  in  order  to  drive  the  grids  the 
extra  10  to  12  volts  positive  before 
a  relay  can  cause  a  correction.  In 
this  way  a  dead  zone  is  formed; 
when  the  wound  roll  approaches  the 
central  position  and  both  relays  are 
dropped  out,  the  roll,  while  coming 
to  rest,  may  overshoot  by  the 


amount  of  this  dead  zone  without 
causing  another  correction.  Of 
course  the  wider  dead  zone  is  ob¬ 
tained  at  a  sacrifice  in  smoothness 
of  wound  roll. 

Side-Register  Control 

with  Thyrotron  Drive 

In  the  all-electronic  side-register 
control  of  Fig.  2,  thyratrons  V,  and 
V,  supply  current  directly  to  the 
correction  motor,  hence  no  relays 
are  u.sed.  Thyratron  V,  fires  to 
make  the  motor  move  the  roll  side- 
wi.se  in  one  direction,  while  V, 
causes  roll  movement  in  the  op¬ 
posite  direction. 

Triodes  V„  and  F,»  respond  to 
signals  received  from  the  phototube 
amplifier  tube  F„.  When  the  grid 
of  I',,  is  made  more  negative,  less 
current  flows  through  the  tube  and 
its  cathode  resistor  R,.  Since  these 
two  triodes  and  Rt  operate  as  a 
long-tailed  pair,  reducing  the  volt¬ 
age  drop  across  R,  has  the  same 


result  as  a  rise  in  the  grid  potential 
of  F,,;  greater  current  flows  in 
Fw,  V,,  and  the  d-c  winding  of 
saturable  reactor  SRt,  and  no  cur¬ 
rent  flows  in  SRi.  The  greater  cur¬ 
rent  in  SJ2,  fires  V,  earlier  in  its 
half-cycle  of  a-c  plate  voltage,  while 
V,  fires  later  or  not  at  all.  The  cur¬ 
rent  pulses  from  V,  (flowing  always 
in  the  same  direction)  pass  through 
the  armature  of  a  d-c  correction 
motor,  turning  this  motor  so  as  to 
give  the  desired  movement  to  keep 
the  roll  or  web  in  register.  No 
tubes  in  the  circuit  are  capacitor- 
coupled. 

Before  studying  the  thyratron 
circuits  in  detail,  let  us  see  how  the 
photoelectric  side-register  circuit 
produces  a  signal  that  lowers  the 
grid  potential  of  Vu  as  outlined 
above. 

Phototube  Action 

When  the  web  roll  is  in  the  cor¬ 
rect  position,  no  motion  of  the  cor¬ 
rection  motor  is  desired.  At  this 
position,  the  phototube  receives  a 
certain  amount  of  light  that  deter¬ 
mines  the  value  of  the  steady  con¬ 
trol  grid  voltage  on  Vn.  The  amount 
of  Fu  plate  current  can  be  adjusted 
with  Rj,  which  determines  the  cath¬ 
ode  potential  of  the  tube.  There 
will  be  one  correct  setting  of  R,  at 
which  both  Fu  and  Fo  pass  very 
little  current,  so  that  both  thy¬ 
ratrons  are  held  off  equally  and  the 
correction  motor  does  not  turn. 

When  the  web  shifts  sidewise  and 
increases  the  light  on  the  photo¬ 
tube,  Fu  passes  more  current;  as  a 
result,  the  potential  at  the  plate  of 
Fu  is  lowered.  This  potential 
change  acts  on  the  grid  of  V,a 
through  sensitivity  control  R,.  Ad¬ 
vancing  R,  to  pass  on  a  larger  por¬ 
tion  of  the  Fu  plate  signal  makes 
the  circuit  more  sensitive,  for  the 
correction  motor  responds  to  a  very 
small  shift  of  the  web.  With  such 
quick  action  the  equipment  may 
hunt.  To  decrease  such  hunting, 
part  of  the  output  voltage  of  the 
sensitivity  control  is  applied  to  an 
antihunt  circuit  consisting  of  R. 
and  Cl.  When  light  increases  at 
the  phototube,  lowering  the  signal 
voltage  applied  to  the  antihunt  cir¬ 
cuit,  the  voltage  across  C,  does  not 
change  at  once;  the  grid  of  F,,  is 
forced  negative  as  though  con¬ 
nected  directly  to  the  plate  of  Fu, 
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but  it  then  returns  more  positive 
as  Cl  discharges.  In  this  way,  the 
d-c  correction  motor  is  forced  to 
turn  quickly  at  first,  then  it  slows 
down  or  stops  until  the  effect  of  its 
correction  can  be  seen  at  the 
phototube. 

Now  let  us  see  in  detail  how  the 
circuits  in  Fig.  2  use  this  signal  at 
the  grid  of  V’„  to  control  the  speed 
and  direction  in  which  the  motor 
turns. 

Steady-State  Condition 

When  no  correction  signal  is  re¬ 
ceived  at  r.,  or  r.„  the  grids  of 
both  these  triodes  are  at  the  same 
potential  (about  75  volts  positive  to 
ground),  as  finally  adjusted  by  bal¬ 
ance  potentiometer  R,.  Under  this 
steady-state  condition  the  triodes 
are  passing  about  5  ma  each,  and 
their  cathodes  are  perhaps  80  volts 
above  ground,  as  also  is  the  cathode 
of  The  grid  of  U,  is  30  or  40 
volts  more  negative  than  its  cathode 
now,  hence  V,  passes  no  current. 

Part  of  the  plate  current  of  V« 
fiows  through  V.b  and  the  d-c  wind¬ 
ing  of  saturable  reactor  SR,  on  its 
way  to  B+.  Similarly,  a  part  of 
the  plate  current  of  Vm  fiows 
through  F4.4  and  the  d-c  winding  of 
SR,.  These  small  direct  currents, 
flowing  equally  through  the  two 


FIG.  3 — Thyratron  ilitiiq  acttons  ior 
Tozloui  Toltaq*  condltfoiu  ia  circuit  oi 
Fig.  2 


saturable  reactors  under  balanced 
steady-state  conditions,  make  both 
thyratrons  fire  late  in  their  half¬ 
cycles.  Since  the  thyratrons  are 
connected  back  to  back  across  the 
a-c  supply,  only  a  small  a-c  voltage 
appears  across  the  motor  armature 
when  they  pass  the  same  amount  of 
current.  There  is  no  d-c  voltage  to 
make  the  motor  turn  either  way, 
even  though  the  motor  receives  full 
field  current  (from  a  5U4  full-wave 
unfiltered  rectifier  circuit,  not 
shown). 

To  make  the  motor  turn  one  way, 
the  current  through  V,  must  be 
made  greater  than  that  through  V,. 
The  thyratron  current  is  gradually 
increased  or  decreased  by  the  phase- 
shifting  bridge  circuit  that  include.s 
a  fixed  resistor  R,  and  a  variable 
inductance  provided  by  saturable 
reactor  SR,.  The  60-cycle  imped¬ 
ance  of  this  reactor  ranges  from 
30,000  ohms  (for  zero  current 
through  the  d-c  winding  of  SR,) 
down  to  1,000  ohms  for  2  ma  direct 
current. 

If  less  than  1  ma  of  direct  cur¬ 
rent  flows  in  SR„  so  that  it  has 
5,000  ohms  impedance,  the  result 
is  as  shown  in  Fig.  3A.  Since  SR, 
and  R,  each  have  5,000  ohms,  the 
grid  voltage  of  V’,  lags  90  deg  be¬ 
hind  this  thyratron’s  plate  voltage 
(or  behind  the  power  transformer 
secondary  voltage  which  is  in 
phase  with  the  plate  voltage) .  Fir¬ 
ing  of  V,  is  then  delayed  by  the 
angle  A,  so  that  this  thyratron  ap¬ 
plies  voltage  to  the  motor  armature 
for  about  half  of  its  positive  half¬ 
cycle. 

To  prevent  accidental  firing  of 
V,  at  the  start  of  its  half-cycle,  R, 
and  C,  are  inserted  in  the  grid  cir¬ 
cuit  By  grid  rectification,  the 
power  transformer  secondary  forces 
current  through  R„  charging  Ct  so 
that  it  is  more  negative  at  the  grid 
connection.  The  effect  is  most  im¬ 
portant  when  the  a-c  hold-off  wave 
is  nearly  180  deg  out  of  phase  with 
the  plate  voltage. 

In  the  balanced  condition  where 
only  small  equal  direct  currents 
flow  through  the  d-c  windings  of 
the  saturable  reactors,  the  imped¬ 
ance  of  the  a-c  winding  of  SR, 
is  perhaps  15,000  ohms,  as  shown  in 
Fig.  3B.  The  grid  voltage  of  V, 
then  lags  the  plate  voltage  by  the 
angle  B,  so  V,  fires  very  late,  and 


applies  voltage  to  the  motor  arma¬ 
ture  for  a  small  part  of  the  half 
cycle.  While  the  circuit  is  in  bal¬ 
ance,  SR,  also  receives  this  same 
small  amount  of  direct  current,  so 
U,  also  fires  after  an  equal  delay  E 
behind  its  own  plate  voltage;  the 
thyratrons  pass  the  same  amount  of 
current,  but  in  opposite  directions, 
so  the  d-c  motor  does  not  turn. 

Correction  Signal  Action 

Now  see  what  happens  when  a 
correction  signal  swings  the  grid  of 


Two-point  tido-registor  control,  showing 
type  oi  chauii  ouembly  used  on  indus¬ 
trial  electronic  equipment.  Trend  is 
toward  use  oi  screw  and  nut  terminals 
so  that  repairs  in  iactory  can  he  made 
without  need  ior  soldering 

IV,  more  negative  and  decreases  the 
plate  current  of  the  tube.  First  of 
all,  the  plate  potential  of  the  tube 
rises  and  the  cathode  potential 
drops  because  the  lower  current 
means  lower  voltage  drops  across 
the  plate  and  cathode  resistors. 
Meanwhile  the  grid  of  V„  is  held 
at  steady  potential  by  the  photo¬ 
tube  circuit:  since  the  cathode  po¬ 
tential  of  this  tube  dropped  with 
that  of  plate  current  increa.ses 
in  Uj».  The  resulting  increased  volt¬ 
age  drops  across  plate  supply  re¬ 
sistor  R,  means  more  voltage  across 
diode  F„  and  hence  more  direct 
current  through  this  diode  and  SR, 
Because  the  upper  end  of  R,  has 
dropped  in  potential  and  the  plate 
of  Vu  has  gone  up,  there  is  very 
much  less  voltage  between  these 
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two  points  and  no  current  flows 
through  SR,.  This  gives  the  con¬ 
dition  shown  in  Fig.  3C,  where  fir¬ 
ing  of  V,  is  delayed  by  the  large 
angle  C  (almost  180  deg)  so  that 
the  plate  current  flowing  in  this 
thyratron  is  negligible.  Meanwhile 
the  increased  direct  current  in  SR, 
has  caused  earlier  firing  of  V„  de¬ 
layed  only  by  the  angle  D.  Since 
the  positive  voltage  applied  to  the 
armature  by  V,  is  greater  than  the 
negative  voltage  (below  the  line  in 
Fig.  3C)  applied  by  V„  the  motor 
armature  turns  at  medium  speed 
(to  retard  the  web  or  to  move  the 
roll,  say,  to  the  left). 

If  a  stronger  correction  signal 
further  decreases  the  plate  current 
of  V,4,  it  cannot  shut  off  V,  further 
but  can  increase  the  plate  current 
of  V,,  and  thereby  increase  the 
direct  current  through  SR,.  Under 
this  new  condition,  shown  in  Fig. 
3D,  V,  fires  after  a  small  delay 
angle  G;  much  greater  voltage  is 
applied  to  the  motor  armature, 
which  turns  at  high  speed  to  cause 
faster  correction. 

To  produce  an  opposite  correc¬ 
tion,  the  grid  of  V„  is  driven  more 
positive  by  the  correction  signal  so 
that  the  direct  current  decreases  in 
SRt  and  increases  in  SR,.  Then  ~ 
V,  fires  very  late  but  V,  fires  early, 
applying  a  large  voltage  of  opposite 
polarity  (below  the  line)  to  the 
armature  so  that  the  motor  ad¬ 
vances  the  web  or  moves  the  roll, 
say,  to  the  right.  Electron-ray  indi¬ 
cator  tube  V,  shows  what  web  cor¬ 
rection  is  being  made. 

Two-Way  Cutoff  Web-Register 
Control 

Replacing  the  phototube  circuit 
of  Fig.  2  (at  the  right  of  the  dashed 
line)  with  the  three-phototube  ar¬ 
rangement  of  Fig.  4  gives  a  high¬ 
speed  web-register  control  for  cut¬ 
ting  off  material  precisely  at 
printed  register  marks  as  the  mate¬ 
rial  is  drawn  off  a  roll  at  high 
speed. 

The  general  arrangement  of  the 
photoelectric  sensing  system  is 
shown  at  the  lower  right  in  Fig.  4. 
The  draw  rolls  pull  the  sheet  or 
web  off  of  a  roll  of  material,  previ¬ 
ously  printed  with  a  design  and  ac¬ 
curately  spaced  register  marks. 
This  web  is  fed  between  cutter  rolls 
that  try  to  cut  the  web  in  line  with 
a  register  mark.  The  cutters  are 


driven  at  constant  speed,  but  the 
speed  of  the  draw  rolls  is  changed 
or  controlled  by  the  correction 
motor  in  Fig.  2  so  as  to  feed  the 
web  forward  just  fast  enough  to 
bring  a  register  mark  at  each  cutoff 
point.  A  beam  of  light  X  is  so 
located  that  a  preceding  register 
mark  decreases  the  light  reaching 
phototube  Fu  at  the  exact  instant 
when  a  register  mark  reaches  the 
cutoff  point.  If  the  register  mark 
is  early,  so  that  this  decrease  in 
light  occurs  before  the  cutoff  knives 
have  turned  to  the  cutting  position, 
the  phototube  circuit  of  Fig.  4 
makes  V,  of  Fig.  2  pass  current; 
the  correction  motor  turns  and 
through  a  differential  gear  slows 
the  draw  rolls  to  retard  the  web. 

Just  as  phototube  Va  sees  when 
the  register  mark  reaches  the  cutoff 
point,  phototubes  Fu  and  Fu  see 
when  the  knife  makes  its  cut.  In 
the  selector-switch  assembly  that 
includes  these  phototubes  there  is 
a  turning  disk,  driven  by  chain  or 


gear  from  the  cutoff  roll;  through 
pairs  of  holes  in  this  disk,  beams 
of  light  may  reach  the  phototubes. 
For  an  instant  before  the  cut  is 
made,  light  beam  Y  reaches  photo¬ 
tube  F,^  trying  to  turn  on  Fn  and 
thyratron  F»  Just  after  the  cut  is 
made,  light  beam  Z  reaches  photo¬ 
tube  F«,  trying  to  turn  on  Fu  and 
thyratron  F,.  By  a  mechanical 
dead-zone  adjustment,  the  holes  in 
the  turning  disk  may  be  located  so 
that  no  light  reaches  these  photo¬ 
tubes  at  the  time  of  cutting.  If  the 
register-mark  light  dip  at  photo¬ 
tube  Fu  occurs  during  this  dead 
zone,  then  neither  F„  nor  Fu  passes 
current  and  the  correction  motor 
does  not  turn;  web  speed  is  right. 

Briefly,  phototube  Vu  controls 
pentode  F„  and  the  control  grids  of 
mixer  tubes  Fn  and  F„;  phototubes 
Fu  and  F„  control  Fu*  and  Fub  and 
the  third  grids  of  mixer  tubes  F„ 
and  Fu.  This  mixer  type  of  tube 
passes  current  only  when  both  its 
first  and  third  grids  are  positive; 


FIG.  4— Two-way  culoU  web-rogUtor  control  using  Uuoo  pholotubos,  roplacing 
singlo-phototubo  drcnlt  at  right  oi  dosbori  lino  in  Fig.  2 
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other  grids  prevent  any  interaction 
between  the  signals  received  at  the 
first  and  third  grids.  When  Vn 
passes  current,  the  potential  fed  to 
the  grid  of  Fu  drops,  increasing 
the  current  of  thyratron  V,  in  Fig. 

2  to  retard  the  web.  When  Vu 
passes  current,  a  similar  drop  in 
the  potential  fed  to  the  grid  of  Fu 
increases  the  current  of  thyratron 
F,  to  advance  the  web. 

Action  While  in  Register 

Phototube  Fu  and  pentode  ampli¬ 
fier  V„  in  Fig.  4  are  coupled 
through  capacitor  Ci\  only  a  sudden 
light  change  can  thus  affect  F„. 
Each  dark  register  mark  on  the  web 
dips  the  grid  voltage  of  F.„  reduc¬ 
ing  its  plate  current  and  corre¬ 
spondingly  increasing  the  potential 
at  all  parts  of  sensitivity  adjuster 
A,.  This  raises  the  control  grid 
potentials  of  Fu,  Fa  and  Fa,  and 
therefore  each  passing  register 
mark  makes  electron-ray  tube  Fa 
wink  and  tries  to  turn  on  Fu  and  Fa- 
This  turn-on  impulse,  at  A  in  Fig. 
5  A,  will  not  turn  on  Fu  or  Fa  as  long 
as  the  impulse  occurs  during  dead 
zone  B.  During  B,  the  third  grids 
of  Fu  and  Fu  are  both  so  negative 
that  neither  tube  can  fire,  even 
when  the  first  grids  are  positive. 

The  holes  in  the  turning  disk 
are  adjusted  so  that  no  light  reaches 
phototubes  Fu  or  Fa  during  zone  B. 
With  no  current  through  these 
phototubes,  the  grids  of  double- 
triode  F,.  are  at  cathode  potential 
so  Fu  passes  current  through  both 
of  its  plate  supply  resistors,  causing 
voltage  drops  that  make  both  plate 
potentials  low.  The  third  grids  are 
about  45  volts  more  negative. 

Earlier  than  zone  B,  a  disk  hole 
lets  light  reach  phototube  Fu;  the 
resulting  phototube  current  pro¬ 
duces  a  voltage  drop  across  R,  that 
lowers  the  grid  potential  of  Fu* 
and  turns  off  this  triode  section. 
The  plate  potential  of  Fu4  then 
rises,  and  through  C,  raises  the 
third  grid  of  Fn  also,  as  shown 
during  zone  G  in  Fig.  5A.  The  time 
constant  of  C,  and  the  third-grid 
resistor  of  Fu  is  about  i  sec,  so 
the  voltage  across  C,  changes  little 
during  zone  G. 

Also,  later  than  zone  B  a  different 
disk  hole  lets  light  reach  phototube 
Fu,*  current  through  iZu  lowers  the 
control  grid  potential  of  Vum  so  its 


FIG.  5 — Voltag*  ralotioiishipi  in  cutoii 
w*b-r«qUt*r  control  under  two  condi- 
tioiu  oi  operation 


FIG.  6— Action  oi  diode*  in  proTidinq 
momentarUy  a  large  correction  lignal 


plate  potential  rises  and  the  third 
grid  of  Fu  is  driven  positive,  during 
zone  H.  Neither  of  these  actions 
turns  on  Fu  or  Fa,  for  their  first 
grids  are  too  negative  to  permit 
electrons  to  flow.  As  long  as  signal 
A  from  the  register  mark  stays 
within  zone  B,  these  tubes  pass  no 
current  and  give  no  correction  sig¬ 
nal. 

So  long  as  Fu  and  Fa  pass  no  cur¬ 
rent,  the  sliders  of  correction-rate 
adjuster  R,  are  at  B  +  potential 
(about  335  v).  The  cathodes  of 
diode  sections  Fu.,  and  F,..  are  at  a 
lower  potential  (about  94  v),  so  ca¬ 
pacitors  C.  and  C,  are  charged  to 
the  difference  voltage  (about  241 
v).  The  plate  of  diode  ^ u#  IS  con* 
nected  through  R,  and  R.  to  -I-  90  v; 
since  this  is  4  volts  negative  with 
respect  to  the  cathode,  diode  Fun 
passes  no  current.  The  grid  of 
Fu  in  Fig.  2  is  therefore  held  about 
90  volts  above  ground;  similarly, 
the  grid  of  Fu,  adjusted  by  balance 
dial  Rt,,  holds  the  grid  of  Fu  also 
about  90  volts  above  ground,  so 
that  the  plate  currents  of  thyra- 
trons  F.  and  F.  are  equal  and  the 
correction  motor  does  not  turn. 

Web  Correction 

Suppose  that  the  web  is  moving 
too  fast,  so  that  the  register  mark 
produces  signal  A  too  early,  as 


shown  in  Fig.  5B.  At  A  the  control 
grid  of  Fu  becomes  positive  while 
its  third  grid  is  still  positive;  with 
both  grids  positive,  Fn  passes  cur¬ 
rent  and  its  plate  potential  drops. 
This  sudden  lowering  of  the  posi¬ 
tive  or  R,  side  of  C,  drives  the 
cathode  of  Fun  far  more  negative 
than  -I-  94  V  or  the  R,  slider.  Tube 
Fiu  then  passes  current,  and  its 
plate  also  is  pulled  negative;  this 
negative  pulse  passes  through  an 
R-C  network  that  holds  the  grid  of 
Fu  negative  for  a  time  long  enough 
to  let  the  correction  motor  reduce 
the  web  speed. 

Even  though  the  register  mark  is 
large  or  is  moving  slowly,  thereby 
making  Fu  pass  current  for  say 
1/10  sec,  the  short  time  constant 
(1/100  sec)  of  C,  and  R,  lets  the 
cathode  of  Vuu  recover  or  rise 
quickly  after  Fu  has  lowered  its 
plate  potential.  Therefore,  to  pro¬ 
vide  a  correction  signal  that  is  not 
affected  by  the  size  or  speed  of  the 
register  mark,  diode  F^  passes 
current  for  perhaps  only  1/1,000 
sec,  to  charge  Cu  Although  charged 
so  quickly,  C.  discharges  more 
slowly  through  R,  and  R.  (i  sec 
time  constant).  Moreover,  to  pro¬ 
vide  a  large  correction  signal  for 
an  instant  at  the  control  grid  of 
F„,  followed  by  a  lesser  signal  for 
a  longer  time,  C,  and  R.  are  added 
(1/10  sec  time  constant).  As  is 
shown  in  Fig.  6,  plate  current  of 
V',u  at  once  pulls  the  plate  of  this 
diode  far  negative;  since  C,  cannot 
charge  at  once,  the  grid  of  Fu  also 
is  pulled  far  negative  for  the  first 
instant.  As  C,  charges  through  R. 
to  the  voltage  across  R,,  the  grid  of 
Fu  rises  quickly  until  it  remains 
negative  only  because  of  the  volt¬ 
age  across  R..  When  C»  has  dis¬ 
charged,  this  grid  returns  to  the 
potential  at  the  R,  slider,  ready  for 
the  next  correction  signal. 

When  the  register  mark  arrives 
too  late,  impulse  A  makes  the  first 
grids  of  Fu  and  Fu  positive  while 
the  third  grid  of  Fu  is  also  positive. 
Current  passes  through  Fu  and  R,; 
for  an  instant  the  charge  on  <7« 
drives  negative  the  cathode  of  F„,. 
In  the  same  manner  as  for  the  too- 
early  condition,  the  grid  potential 
of  Fu  is  driven  negative,  and  the 
current  of  F,  increases  so  that  the 
correction  motor  raises  the  draw- 
roll  speed  and  advances  the  web. 
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Army  Walkie-Talkie 
in  Mass  Production 


Lilliputian  f-m  set  developed  by  RCA  i»  one  of  first  small  military'  electronic  units  to  roll 
off  assembly  lines.  Subminiaturization  techniques  give  new  vhf  unit  half  the  size  and 
weight  of  former  model  hut  twice  the  range 


Mass  production  of  the  AN/ 
PRC-10  walkie-talkie,  de¬ 
signed  by  RCA  for  the  U.  S.  Army 
Signal  Corps,  is  under  way.  It  is 
one  of  the  first  new  military  elec¬ 
tronic  units  lending  itself  to  radio- 
tv-type  mass-production  methods. 

The  unit,  which  contains  290 
components  furnished  by  181  sup-, 
pliers,  went  into  production  under 
a  priority  calling  for  completion  of 
initial  sets  in  44  weeks,  compared 
to  the  55  weeks  normally  allowed 
for  such  a  job.  Engineers  and  pro¬ 
duction  men  worked  closely  together 
to  complete  the  work  in  less  time. 
They  did  it  in  36  weeks. 

Many  things  were  involved  in 


the  production  of  the  needed  unit 
in  a  hurry.  Among  them,  the  fol¬ 
lowing  stand  out:  expediting,  sub- 
assemblies,  subminiaturization  and 
dip  soldering. 

Procurement  specialists  located 
sources  of  supply  and  placed  orders 
for  needed  materials  by  following 
design  growth  on  the  engineers’ 
drafting  boards.  Each  step  in  the 
production  cycle  was  given  an  early 
boost  by  having  key  men  all  along 
the  line  anticipate  requirements  and 
start  their  phase  before  the  preced¬ 
ing  one  was  completed. 

Subassemblies  consisting  of  com¬ 
plete  i-f  and  f-m  discriminator 
stages  have  been  reduced  in  size  so 


that  they  can  be  contained  in  a 
metal  cylinder  about  the  size  of  a 
single  miniature  tube. 

Germanium  crystal  diodes  are 
used  in  place  of  tubes  where  feas¬ 
ible  and  subminiature  tubes  are 
used  elsewhere  except  for  the  power 
output  tube,  which  is  of  miniature 
size.  Tiny  circuit  components  such 
as  transformer  coils  less  than  a 
quarter-inch  deep  and  half  an  inch 
in  diameter,  yet  having  a  Q  near 
100,  necessitate  the  use  of  magnify¬ 
ing  lenses  by  workers  in  the  pro¬ 
duction  line. 

One  of  the  most  important  manu¬ 
facturing  techniques  used  to  turn 
out  the  equipment  in  a  minimum  of 


MagsiiTlng  l«n>  being  used  in  assembly-line  productton  oi  a 
subossembiy  of  the  new  walkie-talkie 


FIG.  1 — Block  diagram  of  the  AN/PRC-IO  walkle-toUde. 
ttve  range  is  about  fire  miles 
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Comparison  oi  larqoi  old  model  with  die 
new  at  right.  Transmitler-receiTer  uail 
Is  in  top  cose,  power  supply  In  bottom 


Reduced  slse  oi  ganqed  tuning  capacitor  is  shown  at  left  as  compared  with  old 
unit  at  ri^l 


Slde-by4ide  elew  oi  new  chassis  on  left  and  old  at  right  Miniature  cosaponents 
and  compact  construction  permit  packing  16  tubes  Into  new  model  with  resulting 
reduction  in  sise  and  weight 


time  is  resistance-weld  type  solder¬ 
ing  employed  in  the  i-f  stages  and 
other  small  components. 

Description  oi  Equipment 

The  AN/PRC-10  is  half  the  size 
and  weight  of  its  predecessor  and 
has  twice  the  range.  The  transmit¬ 
ter-receiver  unit  is  9i  inches  high, 
lOi  inches  wide,  3  inches  deep  and 
weighs  9  pounds.  The  entire  equip¬ 
ment,  including  power  supply  and 
spare  parts,  weighs  only  25  pounds. 
Reduction  in  size  and  weight  has 
not  only  made  the  set  more  portable 
but  has  also  effected  savings  in 
critical  materials. 

The  new  unit  has  increased  sta¬ 
bility  which  permits  operation  of 
many  more  walkie-talkies  in  a  given 
area  without  interference  than 
could  formerly  be  tolerated. 

Provision  is  made  by  the  16-tube 
equipment  for  two-way  voice  com¬ 
munication  over  a  range  of  about 
five  miles  on  frequencies  within  the 
vhf  band.  It  can  be  used  as  port¬ 
able  gear  strapped  to  the  back  of 
the  operator  or  as  a  semipermanent 
installation  in  a  vehicle  or  on  the 
ground. 

Remote  operation  and  unattended 
relay  operation  are  important  fea¬ 


tures  made  possible  by  using  two 
units  back  to  back  with  interconnec¬ 
tions  enabling  them  to  pick  up  and 
retransmit  messages  in  both  direc¬ 
tions.  This  type  of  operation  en¬ 
ables  communication  to  be  estab¬ 
lished  between  two  stations  separ¬ 
ated  by  high  ground  by  having  two 
relay  sets  located  on  the  interven¬ 
ing  elevation. 

The  equipment  is  housed  in  two 
waterproof  cases,  held  together  by 
spring  clamps.  The  top  case  con¬ 
tains  the  receiver-transmitter  unit 
and  the  bottom  case  contains  the 
battery  pack.  An  eight-wire  cable 
connects  the  transmitter-receiver 
with  the  battery. 

Transmitting  and  receiving  cir¬ 
cuits  are  both  adjusted  to  operating 
frequency  by  the  same  tuning  knob. 
The  dial-drive  mechanism  is  an 
antibacklash  gear  train  with 
the  antenna  tuning  components 
mounted  on  and  operated  by  it. 
Other  important  adjustments  are 
the  volume  and  squelch  controls. 

The  r-f,  mixer  and  oscillator  cir¬ 
cuits  are  individual  subassemblies 
consisting  of  decoupling  resistors, 
a  small  coil,  capacitors  and  a  sub¬ 
miniature  tube  and  socket  Each 
subassembly  is  located  in  a  small 


box.  The  antenna  coil  is  common 
to  both  transmitter  and  receiver. 

Each  i-f  amplifier  subassembly 
includes  the  tube  and  is  hermeti¬ 
cally  sealed  in  a  can  about  i  of  an 
inch  in  diameter  and  2  inches  long. 
The  cans  are  made  with  7-prong 
plug  bases  which  plug  into  sockets 
on  the  chassis.  A  similar  can  con¬ 
tains  the  discriminator  unit  which 
uses  two  germanium  diodes  instead 
of  a  subminiature  tube. 

Location  of  Parts 

The  squelch  and  audio  tubes  and 
the  crystal  calibrator  are  mounted 
vertically  in  the  left-center  portion 
of  the  chassis.  The  microphone  and 
output  transformers  are  located  in 
front  of  these  tubes  and  a  calibra¬ 
tion  crystal  is  located  at  each  end 
of  the  row  of  tubes. 

The  modulator  tube  is  mounted 
on  the  box  containing  the  trans¬ 
mitter  oscillator.  The  grid  coil, 
trimmer  and  coupling  capacitors 
are  all  located  inside  the  box. 
Coils,  tuning  capacitors,  decoupling 
circuits,  coupling  capacitors  and 
germanium  diodes  are  located  in¬ 
side  the  afc  box. 

Two  types  of  antennas  are  pro¬ 
vided  with  each  equipment.  For 
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tenna  coil.  Certain  harmonics  of 
this  oscillator  frequency  beat  with 
the  intermediate  frequency  of  the 
second  calibration  oscillator  to  pro¬ 
duce  a  calibration  signal  at  every 
megacycle  point  on  the  calibration 
dial. 

The  transmitter  contains  an  elec¬ 
tron-coupled  oscillator  whose  fre- 
qency  is  controlled  by  comparing  it 
with  the  local-oscillator  frequency 
of  the  receiver.  The  antenna  coil 
common  to  both  the  transmitter  and 
receiver  makes  up  the  output  cir¬ 
cuit  for  the  transmitter. 

Frequency  modulation  is  accom¬ 
plished  by  varying  the  magnetic 
flux  through  the  ferrite  core  of  an 
inductance  coil  shunting  the  grid 
coil  in  the  tank  circuit  of  the  trans¬ 
mitter.  The  microphone  signal  and 
the  constant  output  voltage  from 
the  afc  circuits  are  both  fed  into 
the  modulator  stage. 

Naw  army  walkie-talkie  discriminator  assembly  and  cover  at  lower  left  replace  all  AFC  Op€r€ltion 

the  other  pictured  ditcriminator-ttage  components,  used  In  old  World  War  11  model 

Automatic  frequency  control  is 
provided  by  an  amplifier  driver  tube 
followed  by  a  discriminator  employ- 

maximum  range,  stationary  use  and  A  received  signal  is  resonated  ing  germanium  diodes.  Zero  output 
two-way  unattended  relay  opera-  in  both  the  antenna  and  the  antenna  is  obtained  from  the  discriminator 
tion,  a  seven-section  whip-type  an-  coil  and  then  amplified  in  the  two  r-f  at  the  intermediate  frequency  be- 
tenna  is  used.  Each  section  of  this  stages  gang-tuned  to  the  operating  cause  the  discriminator  center  fre- 
antenna  fits  into  the  ferrule  of  the  frequency,  as  shown  in  Fig.  1.  The  quency  is  tuned  exactly  to  the 
previous  section.  To  protect  the  amplified  r-f  signal  is  fed  to  a  intermediate  frequency.  At  other 
long  antenna  from  damage  by  bend-  mixer  stage  together  with  the  local  frequencies,  a  positive  or  negative 
ing  if  it  should  strike  an  object,  a  o.scillator  signal  to  produce  the  output  voltage  is  obtained,  depend- 
spring-section  is  provided.  intermediate  frequency  in  the  plate  ing  on  whether  the  input  frequency 

For  general  operation,  a  short  circuit  of  the  mixer.  is  higher  or  lower  than  the  inter- 

semirigid  steel  antenna  is  used.  Five  identical  cascaded  i-f  stages  mediate  frequency.  The  transmit- 
made  up  of  lengths  of  flexible  steel  follow  the  mixer  and  are  connected  ter  center  frequency  is  controlled 
tape  riveted  together  at  the  base  as  grid  limiters.  If  the  signal  from  by  the  discriminator  output  volt- 
and  at  various  points  along  the  the  mixer  is  strong  enough,  the  i-f  age  which  is  fed  to  the  modulator 
length  of  the  antenna.  This  tapered  stages  operate  as  cascade  limiters,  stage. 

antenna  is  about  three  feet  long  and  Following  the  five  i-f  stages  is  a  While  the  transmitter  is  operat- 
can  be  folded  into  a  small  area  with-  discriminator  and  a  single  audio  ing,  some  of  the  output  signal  is 

out  damage.  stage  feeding  the  handset  receiver,  by-passed  by  the  first  r-f  stage. 

Location  of  the  equipment  natur-  The  discriminator  uses  two  ger-  which  is  inoperative  during  trans- 
ally  affects  its  range  of  operation  manium  diodes  instead  of  tubes.  mission,  and  is  amplified  by  the 
because  of  the  high  frequency  and  When  no  signal  is  being  received  second  r-f  stage.  The  amplified 
low  power  used.  If  a  semiperma-  and  the  squelch  circuit  is  turned  on,  transmitter  signal  is  then  mixed 
nent  antenna  is  mounted  on  a  high  the  discriminator  output  is  shorted  with  the  local  oscillator  signal  to 
elevation  point,  the  effective  range  by  a  relay  operated  by  the  squelch  produce  a  given  intermediate  fre- 
of  the  equipment  is  greatly  ex-  tube.  This  tube  is  controlled  by  the  quency.  The  closer  this  frequency 
tended.  The  AN/PRC-10  can  be  grid  voltage  of  the  last  i-f  limiter,  is  to  the  center  intermediate  fre- 
used  in  liaison-type  aircraft  by  The  grid  voltage  cuts  off  the  squelch  quency  the  smaller  the  voltage  de¬ 
making  a  slight  change  in  the  tube,  releases  the  relay  and  thereby  veloped  in  the  afc  discriminator, 

antenna  system.  removes  the  short  on  the  audio  Consequently,  the  transmitter  fre- 

The  receiver  sensitivity  is  0.5  juv  input.  quency  is  controlled  to  the  lo.al  os- 

with  2.6-mw  output,  15-kc  devia-  The  equipment  is  calibrated  by  dilator  frequency  less  the  given  i-f 
tion  and  a  10-db  signal-to-noise  two  crystal-controlled  oscillators,  signal  frequency.  Output  from  the 
ratio.  Selectivity  is  80  kc  at  6  db  The  constant-frequency  output  of  walkie-talkie  is  approximately  one 
down.  one  oscillator  feeds  into  the  an-  watt. — R.  J. 
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FIG.  1 — Typicol  distortion  duo  to  switching  tronsiont  in  cinss- 
B  ompliiioi,  and  McIntosh  amplUisr  circuit 


Extended  Class-A  Audio 


Cloinliining  triode  and  tetrode  operation  in  each  half  of  a  push-pull  output  stage  gives  | 

almost  50  watts  from  four  807‘s,  without  special  transformers.  At  low  levels  only  the  i 

trioile-connected  tubes  conduct,  reducing  the  house-heating  effect 


The  problems  involved  in  pro¬ 
viding  power  amplification, 
essentially  free  of  distortion,  over 
the  wide  range  of  frequency  and 
amplitude  required  of  a  high-fidel¬ 
ity  audio  system  have  challenged 
the  ingenuity  of  engineers  for 
many  years.  This  paper  de¬ 
scribes  a  method  of  combining 
the  familiar  advantages  of  both 
triodes  and  tetrodes  in  such  a 
way  as  to  extend  the  range  of 
class-A  operation  to  peak  power 
levels  heretofore  achieved  only  with 
class- A6  and  class-B  operation. 

The  principal  disadvantage  of 
class-A  operation  lies  in  the  rela¬ 
tively  high  idling  or  no-signal  plate 
power  involved,  since  for  class-A 
operation  the  input  power  will  re- 


This  article  la  based  on  a  paper  pre¬ 
sented  by  the  author  at  the  1950  conven¬ 
tion  of  the  Audio  Baiglneerlnc  Society  In 
New  York  City. 


By  HOWARD  T.  STERLIN6 

Chief  Engineer 
The  Blectronio  Workihop 
New  York.  N.  Y. 


main  nearly  constant,  regardless  of 
signal  level.  The  power  supply  ac¬ 
cordingly  must  be  designed  to  pro¬ 
vide  the  power  normally  required 
for  maximum-signal  operation  at 
all  times.  Many  an  engineer  has  de¬ 
signed  and  built  that  “amplifier  to 
end  all  amplifiers’’  along  these  lines, 
only  to  discover  that  he  has 
achieved  what  is  primarily  a  new 
method  for  heating  the  house. 

Regardless  of  the  efiiciency  of  a 
system  at  maximum  level,  its  no¬ 
signal  efificiency  is  still  zero.  Effic¬ 
iency  figures  for  full  output  tell  us 
nothing  about  idling  power.  And 
unfortunately  (for  the  efficiency- 
minded),  the  nature  of  music  is 


such  that  full  power  capability  is 
rarely  required.  Even  the  noisiest 
kind  of  music  (like  Rite  of  Spring) 
hits  maximum  level  only  occasion¬ 
ally;  most  of  the  peaks  will  be  down 
about  10  db  from  maximum,  and 
the  average  level  of  the  full  orches¬ 
tra  will  be  down  about  20  db.  This 
assumes  that  one  is  listening  at  full 
volume  levels.  Most  of  the  time  one 
is  forced,  by  wives  or  neighbors,  to 
turn  down  the  level,  and  then  the 
excessive  power  consumption  re¬ 
quired  to  accommodate  those  occas¬ 
ional  peaks  at  full  volume  is  wasted. 

Clas$-B  Distortion 

For  many  years,  the  answer  to 
this  problem  of  efficiency  has  been 
the  use  of  class-AB  or  class-B  oper¬ 
ation.  For  relatively  uncritical 
applications  this  has  been  satis¬ 
factory.  However,  with  increasing 
interest  in  extremely  high-quality 
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amplifier  design,  minor  sources  of 
distortion  have  become  more  sig¬ 
nificant.  For  example,  attention 
has  recently  been  drawn  to  an  in¬ 
herent  distortion  due  to  the  switch¬ 
ing  transients  that  occur  as  the 
plate  current  in  either  side  of  a 
class-AB  or  class-B  amplifier  is 
driven  to  cutoff.  The  nature  of  this 
distortion  can  be  seen  in  Fig.  lA. 
Work  by  Sah*  shows  this  notch  in 
the  curve  to  be  a  function  of  the 
leakage  inductance  in  the  output 
transformer.  Since  this  distortion 
is  due  to  the  transformer  and  not 
the  tubes,  it  does  not  appear  in  the 
distortion  figures  for  this  type  of 
operation  in  the  tube  manuals.  It 
increases  with  frequency,  and  be¬ 
comes  serious  above  a  few  thousand 
cycles. 

McIntosh  Circuit 

An  ingenious  method  of  reducing 
the  inherent  distortion  of  the  class- 
AB  or  B  amplifier  was  introduced 
by  McIntosh  and  Gow,’  using  a 
special  transformer  in  the  circuit 
of  Fig.  IB.  The  close  coupling  per¬ 
mitted  by  this  configuration  mini¬ 
mizes  the  distortion  resulting  from 
the  switching  transient,  by  reduc¬ 
ing  the  effective  leakage  reactance 
and  thereby  reducing  the  magni¬ 
tude  of  the  transient. 

The  McIntosh  circuit  is  further 
distinguished  by  the  presence  of  a 
large  amount  of  direct  feedback, 
with  equal  to  one-half.  In  this 
respect  there  is  a  similarity  to  the 
cathode-follower  circuits  recently 
discussed  in  the  literature,  and  the 
distortion  is  correspondingly  low.‘ 
On  the  other  hand,  correspondingly 
high  driving  voltages  are  required, 
calling  for  special  driver  design. 

As  Fig.  1  indicates,  both  plates 
and  cathodes  of  the  output  tetrodes 
in  the  McIntosh  circuit  are  con¬ 
nected  to  appropriate  windings  on 
the  output  transformer.  The  ca¬ 
thode  and  plate  windings  are 
phased  so  that  the  signal  currents 
aid,  and  the  close  coupling  gives 
feedback  with  excellent  phase-shift 
characteristics.  By  splitting  the 
load  between  plate  and  cathode,  the 
impedance  of  the  individual  prim¬ 
aries  is  reduced,  so  that  a  smaller 
turns  ratio  is  required.  The  screens 
are  so  connected  that  as  the  cathode 
voltage  of  each  tube  rises  with  the 
signal,  its  screen,  being  connected 


FIG.  3 — CompMit*  plot*  charadarUtici 
ioi  B07'(  opercrtad  In  axtandad  cloM  A, 
for  4S0  TolU  on  Iho  plotm  and  45-Talt 
bios.  Totrodo  screen  voltage  U  300  volts 

to  the  opposite  plate,  rises  in  poten¬ 
tial  with  it.  The  screen-to-cathode 
potential  difference  thus  remains 
constant,  and  high  transconduct¬ 
ance  is  maintained  throughout  the 
cycle. 

What  is  not  generally  recognized 
is  that  the  high  power  capability  of 
this  circuit — 50  watts  using  6L6’s, 
without  grid  current — is  not  a  func¬ 
tion  of  the  circuit,  but  is  due  to 
operation  of  the  screens  at  over  400 
volts :  this  is  well  above  normal  volt¬ 
age  ratings,  though  within  allow¬ 
able  dissipation  limits. 

Extended  Class-A  Operation 

The  advantages  of  class-A  opera¬ 
tion  over  class  B,  however,  must  be 
considered.  Since  plate  current 
flows  throughout  the  cycle,  there  is 
no  distortion  due  to  switching 
transients. 

In  conventional  class-A  operation 
of  triodes,  the  output  power — and 
hence  the  efficiency — is  limited  by 
the  voltage  and  current  excursions 
permissible  within  the  restrictions 
of  class  A.  The  peak  plate-voltage 
swing  is  limited  by  the  fact  that 
the  plate  current  of  a  triode  de¬ 
creases  with  plate  voltage.  Large 
voltage  swings  are  possible  with 
lead  lines  of  fairly  flat  slope,  but 
the  current  swing  is  then  limited. 

The  triode  has  the  desirable 
characteristic,  though,  that  as  the 
plate  voltage  swings  positive, 
greater  negative  grid  voltages  are 
required  for  cutoff.  As  a  result, 
the  corresponding  negative  grid 
swing  has  further  to  go  to  reach 
cutoff,  and  class-A  operation  is 


maintained  for  large  values  of  sig¬ 
nal. 

Tetrodes  and  pentodes,  on  the 
other  hand,  are  distinguished  by 
relatively  high  conductance  (high 
plate  current  at  low  plate  voltage) 
and  by  the  fact  that  plate  current  is 
essentially  independent  of  plate 
voltage.  High  peak  currents  can 
therefore  be  drawn  by  these  tubes, 
but  the  cutoff  point  is  fixed.  This 
seriously  limits  the  allowable  total 
grid  swing  for  class-A  operation. 

Much  more  satisfactory  class-A 
operation  might  result  if  it  were 
possible  to  combine  the  large  signal¬ 
handling  capabilities  of  the  triode 
(where  large  positive  plate-voltage 
swings  effectively  extend  the  cutoff 
point)  with  the  tetrode’s  character¬ 
istic  of  high  peak  current  at  low 
plate  voltage.  For  some  reason,  the 
characteristics  of  triodes  and  tet¬ 
rodes  have  always  been  considered 
mutually  exclusive.  The  question  of 
how  best  to  combine  them  posed  an 
interesting  problem.  A  number  of 
solutions  were  considered,  including 
the  development  of  some  sort  of 
hybrid  tube.  Finally,  it  appeared 
that  the  simplest  way  to  combine 
these  two  completely  different  meth¬ 
ods  of  operation  was  to  make  use  of 
both  in  the  circuit  .shown  in  Fig.  2. 

In  this  circuit,  the  triodes  are 
biased  for  normal  class-A  operation. 
This  amount  of  bias  will  normally 
cut  off  the  tetrodes.  The  grid  volt¬ 
age  swing  becomes  positive  enough 
to  activate  the  tetrodes  only  when 
it  reaches  about  one-third  of  its 
maximum  value — about  10  db  be¬ 
low  maximum  power.  By  operating 
triodes  and  tetrodes  with  the 
same  bias,  they  reach  the  grid- 
current  point  at  the  same  time. 
However,  at  that  point  the 
greater  current  capability  of  the 
tetrode  results  in  so  large  a  plate 
voltage  swing  that  the  current 
from  the  triode  is  much  less  than 
it  would  normally  be  at  the  grid- 
current  point,  since  the  instantan¬ 
eous  plate  voltage  is  so  much  lower. 

Figure  3  shows  the  type  of  com¬ 
bined  characteristic  obtained.  The 
curves  are  drawn  for  807’s,  which 
can  be  conveniently  used  as  either 
triodes  or  tetrodes.  The  dashed 
lines  in  the  drawing  are  the  com¬ 
posite  grid  lines  for  push-pull 
operation. 

The  first  and  most  important 
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point  of  interest  is  the  path  of  oper¬ 
ation  for  one  side.  Even  with  max¬ 
imum  grid  swing,  operation  is  class 
A;  in  fact,  the  path  of  operation  is 
nowhere  near  the  zero  axis.  The 
load  line  is  drawn  for  2,500  ohms 
plate-to-plate,  and  its  slope  is  the 
negative  of  the  slope  of  the  com¬ 
posite  plate  resistance,  thus  ful¬ 
filling  the  classic  requirements  for 
optimum  load.  In  effect,  the  triode 
characteristics  are  simply  elevated 
by  the  current  drawn  by  the  tet¬ 
rode,  and  throughout  the  region 
traversed  by  the  load  line  the  per¬ 
formance  is  typical  of  the  triode. 
This  assures  the  characteristically 
low  damping  impedance  which  is 
such  a  distinctive  feature  of 
triodes. 

Figure  4  shows  half  of  a  typical 
transfer  characteristic  for  this 
mode  of  operation.  The  slight  curv¬ 
ature  of  the  characteristic  has  been 
intentionally  exaggerated  by  choice 
of  operating  conditions,  to  show  the 
transition  from  triode  operation  to 
triode-plus-tetrode  operation.  Care¬ 
ful  choice  of  tubes  and  operating 
conditions  will  serve  to  minimize 
this  curvature  and  the  resulting 
distortion. 

There  is  no  inherent  feedback 
in  this  circuit,  as  there  is  in 
the  Mclntosh-Gow  arrangement. 
Normal  use  of  feedback  will  have  its 
usual  beneficial  effects  in  reducing 
distortion  and  improving  damping. 

Characteristic  of  this  new  mode 
of  operation,  which  we  propose  to 
call  extended  class  A,  is  the  broad 
linearity  at  low  levels  typical  of 
normal  class-A  operation,  as  dis¬ 
tinct  from  most  high-efficiency  cir¬ 
cuits  where  low-level  operation  is 
close  to  the  cutoff  region.  In  class-B 
circuits,  where  feedback  is  used,  at 
low  levels  the  feedback  must 
attempt  to  control  plate  current  in 
a  tube  which  is  cut  off.  This  difficult 
situation  is  avoided  here,  and  the 
feedback  is  fully  effective  at  all 
levels. 

Economy  of  Operation 

The  idling  plate  current  in  the 
extended  class-A  system  is  typical 
of  that  of  a  class-A  amplifier  of 
about  one-third  the  power  capabil¬ 
ity.  The  maximum-signal  d-c  plate 
current  will  exceed  this  idling  value 
by  a  factor  of  about  three.  The 
power-supply  components  must  he 


FIG.  4 — Tronaiar  characlatUttc  lot  as- 
tandad  cloaa-A  oparotton.  Tha  allglit  cur- 
Totura  has  baan  inlanttonally  asaggar- 

atad  by  ehoica  oi  oparatiag  condmona 

capable  of  supplying  this  higher 
current,  but  only  on  an  intermittent 
basis,  since  actual  peak  power  de¬ 
mands  in  normal  speech  or  music 
reproduction  occur  so  rarely.  Thus, 
what  is  probably  the  least  desirable 
result  of  high-power  class-A  opera¬ 
tion,  the  house-heating  effect,  has 
been  reduced  by  a  factor  of  three, 
with  no  loss  in  music-power 
capability. 

One  point  should  be  made:  the 
time-honored  bogey  of  operation  in 
the  grid-current  region  is  not  one 
that  need  seriously  be  considered. 
While  the  graphical  construction 
shown  is  for  operation  without  grid 
current,  the  dashed  portion  of  the 
transfer  characteristic  (Fig.  4) 
shows  the  extension  of  this  opera¬ 
tion  to  a  grid  swing  running  posi¬ 
tive  by  5  volts.  This  represents  a 
20-percent  increase  in  power,  with 
a  peak  grid  current  of  the  order  of 
10  milliamperes.  This  value  of  grid 
current  can  readily  be  provided  by 
cathode-follower  drive  using  such 
tubes  as  the  6SN7. 

Although  this  system  uses  four 
tubes  instead  of  two,  it  provides 
about  three  times  the  output  power 
that  those  four  tubes  would  in 
normal  operation.  Type  807  tubes, 
as  they  are  used  in  most  current 
amplifier  designs,  will  deliver  about 
8  watts  per  pair  class  A,  or  16 
watts  in  push-pull-parallel.  The 
same  tubes  operated  in  extended 
class  A  deliver  almost  50  watts  at 
the  grid-current  point,  about  three 
times  as  much.  In  addition,  of 
course,  there  is  a  substantial  saving 
in  idling  power. 


In  addition,  the  tetrodes  are  cut 
off  while  the  amplifier  is  idling  or 
operating  at  low  level  so  their  life 
will  be  significantly  prolonged. 
Furthermore,  the  tetrodes  may  be 
removed  from  the  circuit  entirely 
without  affecting  low-level  opera¬ 
tion,  the  loading  being  still  about 
optimum;  in  fact,  they  can  even  be 
considered  as  spares  in  case  of 
emergency.  This  suggests  another 
variation:  here  is  the  convenient 
place  for  a  high-level  low-level 
switch  for  those  passionately  inte¬ 
rested  in  numerical  efficiency.  The 
tetrode  heaters  may  be  switched  off 
except  when  the  maximum  power 
capability  is  required. 

The  use  of  807’s  in  this  discus¬ 
sion  does  not  mean  that  they  are  the 
best  tubes  for  the  job.  They  were 
chosen  for  their  relative  popularity, 
and  because  with  the  operating  con¬ 
ditions  indicated  they  demonstrate 
the  knee  in  the  transfer  character¬ 
istic  showing  the  transition  to  ex¬ 
tended  class-A  operation. 

In  a  more  conventional  amplifier 
design.  Electronic  Workshop  has 
employed  the  6AR6.  This  tube,  cur¬ 
rently  made  by  Tung-Sol,  is  a  tet¬ 
rode  somewhat  like  the  6L6,  but  de¬ 
signed  to  handle  much  higher  plate 
currents  at  comparable  bias  volt¬ 
ages.  As  a  triode,  the  6AR6  will 
deliver  considerably  higher  power 
than  the  807  or  2A3,  since  triode 
operation  at  voltages  of  the  order 
of  400  is  within  allowable  operat¬ 
ing  conditions.  The  6AR6  is  very 
well  suited  for  use  in  this  extended 
class-A  circuit,  and  will  be  used  in 
a  commercial  model. 

To  summarize  briefly:  By  this 
kind  of  parallel  operation  of  triodes 
and  tetrodes,  it  is  possible  to  realize 
the  significant  advantages  of  both, 
and  to  maintain  class-A  triode  oper¬ 
ation  to  a  power  level  and  to  a  de¬ 
gree  of  efficiency  heretofore  ob¬ 
tained  only  in  class-AB  and  class-B 
operation  (usually  of  tetrodes).  As 
soon  as  patent  arrangements,  now 
in  progress,  are  completed,  a  com¬ 
mercial  version  of  this  circuit  will 
be  made  available. 
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Improving  Industrial  Control 

To  make  electronic  control  more  universally  acceptable  in  heavy  industries,  design 
engineers  must  provide  more  rugged  appearance,  longer  tube  life  and  stable  performance. 
Equipment  should  be  designed  for  psychological  effect  and  ease  of  maintenance 


PRESENT-DAY  electronic  design 
practices  are  only  partially 
satisfactory  in  many  industrial  ap¬ 
plications.  Acceptance  of  control 
units  will  increase  only  as  they  be¬ 
come  competitive  in  cost,  perform¬ 
ance  and  reliability  with  other 
methods.  In  only  limited  fields  is 
electronic  control  the  one  practical 
method. 

Long-term  reliability  and  ease  of 
maintenance  are  the  two  basic  re¬ 
quirements  of  any  electrical  appara¬ 
tus  used  in  continuous-process  mills. 
Many  mills  operate  continuously 
for  many  months  and  shut  down  for 
major  maintenance  only  once  in  sev¬ 
eral  months  or  a  year.  Perform¬ 
ance  of  the  mill  is  measured  in 
tonnage  and  accurate  logs  of  down 
time  chargeable  to  electrical  and 
mechanical  outages  go  to  top  man¬ 
agement  periodically.  Outage  time 
is  usually  measured  in  minutes  per 
month. 

Such  a  mill  may  have  six  motor- 
driven  sections  which  are  elec¬ 
tronically  regulated.  Each  section 
may  have  six  electronic  tubes  and 
30  or  more  other  electrical  compo¬ 
nents.  Considering  the  tubes  alone, 
there  are  36  expendable  items  with 
a  definite  life.  For  no  more  than 
one  tube  failure  per  month  of  720 
hours,  there  must  be  an  average 
tube  life  of  about  26,000  hours. 
Such  tubes  do  not  exist  today. 

Ease  of  maintenance  or  lack  of  it 
results  from  a  combined  effort  of 
component  and  apparatus  designers. 
A  mill  electrican  whose  experience 
has  been  primarily  with  heavy  de¬ 
vices  may  not  favor  flimsy  elec¬ 
tronic  equipment.  The  problem  is 
not  only  to  make  apparatus  more  in 
keeping  with  the  average  elec- 
trican’s  experience,  but  also  to  exert 


This  article  Is  based  on  a  paper  pre¬ 
sented  at  the  1950  National  Electronics 
Conference.  The  Conference  naper  will 
appear  in  Proceedings  of  the  NEC» 


extra  effort  toward  educating  the 
user  on  proper  care  of  the  strange 
things  with  which  he  considers  him¬ 
self  afflicted.  The  process  of  educa¬ 
tion  can  be  made  easier  by  design¬ 
ing  apparatus  that  is  mechanically 
more  in  keeping  with  mill  practice. 

We  electronic  engineers  should 
remind  ourselves  frequently  that 
whether  we  like  it  or  not  our  prod¬ 
ucts  are  compared  with  magnetic 
control  which  is  almost  invariably 
more  sturdily  built. 

Construction 

Electronic  control  applications 
range  all  the  way  from  full  elec¬ 
tronic  to  nearly  all  magnetic.  This 
poses  a  dilemma  for  the  designer. 

Mixed  control  is  difficult  because 
the  two  kinds  of  apparatus  are  so 
different  physically.  To  a  large  ex¬ 
tent,  this  particular  problem  is 
psychological.  Either  method  of 
control  may  appear  plausible  by  it¬ 
self  but  may  not  when  placed  side 
by  side  in  the  same  cabinet  with 
the  other  type.  Many  rather  poor 
dodges  are  used.  One  of  these  is  to 
enclose  the  lighter  electronic  equip¬ 
ment  in  a  cabinet  within  the  main 
control  cubicle.  This  usually  leaves 
a  poor  impression. 

One  of  the  outstanding  differ¬ 
ences  between  magnetic  and  elec¬ 
tronic  control  practices  is  in  panel 
wiring.  The  identical  wire  can 
seldom  be  used  for  both  purposes. 
It  has  been  found  that  when  two 
kinds  of  wire  are  used,  the  heavier 
must  be  used  for  interconnection  be¬ 
tween  the  two  panels,  otherwise, 
the  whole  unit  is  made  to  look 
cheap. 

Most  electronic  apparatus  is 
built  on  steel  panels.  Magnetic  con¬ 
trol,  especially  for  d-c  machines,  is 
built  on  insulating  panels.  This 
leads  to  the  necessity  of  proper  ar¬ 
rangement  to  prevent  a  patchy  ap¬ 


pearance  in  the  finished  product. 

The  light  weight  of  electronic 
control  is  very  helpful  to  the  de¬ 
signer  because  it  permits  con¬ 
venient  plug-in  subassemblies.  This 
is  advantageous  to  the  purchaser 
because  of  quick  availability  of  a 
great  variety  of  special  combina¬ 
tions  for  quick  maintenance.  It 
also  permits  convenient  bench  as¬ 
sembly  with  less-skilled  labor  than 
would  be  required  for  a  more  com¬ 
plex  complete  assembly.  One  of  the 
outstanding  examples  of  the  use  of 
subassemblies  is  in  resistance-weld¬ 
ing  control  where  20  subassemblies 
can  make  hundreds  of  different 
units. 

Many  electronic  units  are  packed 
into  a  small  space  by  means  of 
hinged  panels.  In  many  cases  this  is 
desirable  but  often  a  large  cub¬ 
icle  with  stationary  panels  would 
be  more  desirable  and  less  costly. 

Because  of  the  small  terminal 
spacings  used  on  standard  com¬ 
ponents,  electronic  apparatus  is 
more  subject  to  trouble  from  dirt 
than  magnetic  control.  This  makes 
it  necessary,  in  many  cases,  to  use 
nonventilated  enclosures.  Since 
some  parts  of  electronic  control 
equipment,  such  as  ignitrons,  are 
more  comparable  in  design  to  heavy 
control,  it  is  less  necessary  to  pro¬ 
tect  them  from  dirty  atmosphere. 

Scanners  for  register  regulators 
and  other  photoelectric  devices  have 
tended  to  be  of  sheet-metal  con¬ 
struction.  The  trend  now  is  toward 
the  use  of  cast  enclosures.  This  is 
especially  important  when  the  de¬ 
vice  is  to  be  used  on  a  machine  hav¬ 
ing  in  itself  a  massive  appearance. 
A  cast  housing  blends  well  into  the 
over-all  machine  design. 

Components 

The  electrical  parts  that  make  up 
electronic  control  are  the  building 
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blocks  from  which  the  designer 
must  produce  a  device  that  will 
please  the  user.  Most  industrial 
electronic  designers  will  agree  that 
available  electronic  components  are, 
at  best,  only  partially  satisfactory. 

The  one  problem  common  to  all 
components  is  one  of  terminal  spac- 
ings.  Many  components  are  now 
quite  satisfactory  in  this  respect. 
Among  the  better  ones  are  capaci¬ 
tors,  resistors  and  transformers. 
On  the  other  hand,  potentiometers 
and  sockets  need  improvement. 
Some  improvement  has  been  made 
in  sockets  by  a  few  manufacturers 
but  little  has  been  done  with  poten¬ 
tiometers.  Only  minor  changes  in 
design  would  provide  much  im¬ 
provement  and  should  not  increase 
cost  or  make  them  less  desirable  for 
radio  use.  For  instance,  enlarging 
the  terminal  clearance  hole  in  the 
metal  case  would  be  a  big  improve¬ 
ment  and  mean  only  a  tool  change 
in  production. 

Tubes 

The  root  of  all  electronic  design 
and  performance  is  the  tube  itself, 
which  is  not  riveted  or  bolted  in 
place  and  soldered  permanently. 
Sockets  have  to  be  provided  for 
tubes  so  that  they  can  be  replaced 
easily.  This  is  in  itself  an  admis¬ 
sion  of  expendability.  Telephone  en¬ 
gineers  put  tubes  in  undersea  re¬ 
peaters  and  expect  a  five-year  life. 
Is  the  reliability  of  a  steel  mill  less 
important? 

This  is  the  very  situation  which 
is  encouraging  the  use  of  magnetic 
amplifiers.  Many  electronic  enthu¬ 
siasts  are  beginning  to  wonder 
whether,  for  industrial  purposes, 
emphasis  should  not  be  shifted  to 
magnetic  amplifiers.  The  two 
things  needed  in  an  electronic  sys¬ 
tem  are  a  tube  life  of  at  least  10,000 
hours  and  completely  stable,  reli- 
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Cost-aluminum  housing  on  the  photooloctric  scanner  oi  a  packaging  machine  illus¬ 
trates  how  an  electron  tube  ossembly  can  be  given  a  rugged  oppeorance 


able  performance  during  that  time. 
Efforts  are  being  made  by  some 
manufacturers  but  the  concept 
needs  wide  acceptance  by  all  elec¬ 
tronic  engineers.  Management  in 
the  tube  industry  should  get  behind 
this  movement. 

Closely  related  to  tube  design  is 
the  need  for  better  tube  data.  There 
are  many  ways  of  applying  a  tube, 
each  resulting  in  different  perform¬ 
ance.  Most  regulators  depend  on 
calibrated  characteristics  of  the 
first  amplifier  tube.  Many  other 
applications  do  not  need  to  rely  on 
this  at  all.  The  circuit  designer 
certainly  needs  to  know  what  can  be 
expected  of  various  available  tubes 
if  he  is  to  do  an  intelligent  job. 
Unfortunately,  he  is  now  con¬ 
fronted  in  most  cases  with  a  mere 
statement  by  the  tube  manufacturer 
that  tubes  shouldn’t  be  used  so  as 
to  depend  on  close  calibration  of 
characteristics. 

Actually,  we  know  that  tubes  do 
work  remarkably  well.  Is  it  not 
putting  too  much  burden  on  the 
circuit  designer  to  find  out  his 
limits  by  cut  and  try?  This 
dilemma  is  one  that  can  probably 
be  resolved  best  by  joint  commit¬ 
tees  of  those  interested  in  tube 
design  and  others  in  apparatus 
design. 

Progress  has  been  made  by 


NEMA  and  the  Joint  Electron  Tube 
Council  in  regard  to  thyratrons  and 
they  have  worked  in  this  direction 
on  small  high-vacuum  tubes.  This 
failed  largely  because  of  lack  of 
support  by  enough  tube  manufac¬ 
turers.  This  effort  should  be 
revived. 

Sockets  are  a  weak  link  in  the 
reliability  chain.  Experience  has 
shown  that  the  best  socket  contact 
is  made  with  a  separate  spring 
backing  to  apply  pressure.  Most 
other  available  contacts  distort  be¬ 
cause  after  repeated  insertion  of 
tubes  with  maximum  pin  diameters, 
tubes  with  minimum  pin  diameters 
do  not  make  reliable  contact.  A 
loose  contact  buried  in  a  molded 
socket  is  difficult  for  a  mill  elec¬ 
trician  to  find  and  is  costly  at  $1,000 
or  more  per  hour.  There  are  those 
who  prefer  solder-type  terminals 
and  others  who  prefer  the  screw 
type.  However,  this  difference  is 
minor  compared  with  the  matter  of 
contact  reliability.  The  important 
point  is  that  terminals  should  be 
physically  spaced  so  that  an  average 
wireman  can  work  on  them  easily. 

Fortunately  for  the  designer, 
there  is  a  fair  selection  of  resistors, 
capacitors,  plugs,  switches  and 
transformers.  This  permits  a  de¬ 
sign  which  looks  reasonably  rugged 
and  is  in  reality  quite  reliable  ex¬ 


cept  for  the  points  previously  dis¬ 
cussed.  The  industry  has  been 
slowly  moving  toward  better  com¬ 
ponents  but  not  fast  enough  to 
silence  critics  of  electronic  control. 

Circuits 

Control  designers  could  improve 
their  designs  greatly,  using  parts 
now  available.  There  are  several 
principles  which  can  be  applied  to 
nearly  all  industrial  control  which 
will  be  just  as  productive  of  im¬ 
proved  apparatus  as  will  improved 
components. 

Perhaps  one  of  the  most  common 
faults  of  circuit  designers  is  not  to 
recognize  the  reality  of  published 
tolerances  on  tubes.  This  may  re¬ 
sult  in  marginal  performance. 
Three  of  the  most  commonly  abused 
tube  tolerance  values  are  tempera¬ 
ture,  phototube  sensitivity  and 
high-vacuum  tube  plate  current  lim¬ 
its.  One  contributing  reason  for  this 
is  the  difficulty  of  getting  limit 
tubes  for  test  purposes.  However, 
this  does  not  excuse  the  circuit  de¬ 
signer  from  making  proper  allow¬ 
ances  for  tolerances. 

Because  of  the  generally  short 
electrical  spacings  used  on  com¬ 
ponents,  the  circuit  should  be  de¬ 
signed  w’ith  as  low  voltages  in  the 
circuit  and  to  ground  as  possible. 
Careful  design  now  allows  many 
circuits  to  operate  at  less  than  200 
volts  even  though  the  tubes  and 
other  components  are  rated  much 
higher.  This  is  certainly  necessary 
when  some  available  components 
will  not  withstand  ground  tests  of 
over  1,000  volts. 

The  desire  to  reduce  costs  has  a 
strong  tendency  to  force  the  de¬ 
signer  to  select  less  expensive  and, 
in  many  cases,  low-quality  com¬ 
ponents.  This  is  a  vicious  circle  in 
our  competitive  system  which  in 
many  cases  prevents  our  making 
the  proper  quality  of  apparatus  for 
the  job.  We  must  have  the  courage 
to  do  the  job  right,  even  though 
more  costly.  In  the  long  run,  the 
reduced  maintenance  and  improved 
user  acceptance  will  justify  our 
action. 

If  control  and  component  manu¬ 
facturers  will  work  together  to 
move  in  the  direction  discussed  we 
can 'have  a  wide  range  of  very  de¬ 
pendable  control  accepted  by  indus¬ 
trialists  who  will  not  do  so  today. 
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Experimental  plan-  FIG.  1 — Tube  croes-sectlon  and  FIG.  2 — Current-voltage  characteristic  with  FIG.  3 — Potentials  between 
matron  ossocioted  external  circuit  auxiliary  discharge  current  os  parameter  cothode  and  anode 


Controllable  Gas  Diode 
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Construction  and  characteristics  of  the  plasmatron,  a  hot-cathode  helium-filled  diode 
capable  of  controlling  large  currents  continuously  at  low  voltages.  Small  control  current 
acts  on  auxiliary  discharge  that  provides  ionization  to  neutralize  space  charge 


The  typical  grid-controlled 
vacuum  tube,  by  virtue  of  its 
space-charge-limited  anode  current, 
is  a  relatively  high-impedance  de¬ 
vice  which  is  most  effective  in  high- 
impedance  circuits.  Since  a 
grid-coatrolled  gas  tube  such  as  the 
thyratron  is  a  low-impedance  de¬ 
vice  as  a  con.sequence  of  its  neutral¬ 
ized  space  charge,  it  has  limited 
applicability  in  low-impedance  cir¬ 
cuits  because  of  its  lack  of  continu¬ 
ous  grid  control.  Need  exists  for 
an  electron  tube  which  has  both  the 
continuous  control  feature  of  the 
vacuum  tube  and  the  low-impedance 
characteristic  of  the  thyratron. 

The  “plasmatron”,  a  develop¬ 
mental  tube,  gives  good  promise  of 
helping  to  fulfill  this  need.  It  oper¬ 
ates  at  anode  potentials  as  low  as 
several  volts  and  has  a  continuously 
controllable  output  current  of 
hundreds  of  milliamperes. 

The  tube’s  name  is  derived  from 
the  word  “plasma”,  which  designates 
a  unique  part  of  a  gas  discharge’s 
anatomy  that  is  instrumental  in 
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providing  the  tube  with  these  unus¬ 
ual  characteristics.  A  plasma'  is  a 
region  which  contains  high  but  ap¬ 
proximately  equal  densities  of  free 
electrons  and  positive  ions,  and  is 
usually  evidenced  by  the  familiar 
glow  which  can  be  seen  in  gas  dis¬ 
charge  tubes.  The  charge  neutral¬ 
ity  plus  the  high  electron-'density 
and  mobility  make  the  plasma  a 
good  conductor  of  electron  current; 
in  addition,  this  conductivity  is 
proportional  to  the  plasma  density. 
Thus,  in  the  plasmatron,  an  inde¬ 
pendently  produced  plasma  is  used 
as  a  conductor  between  a  hot 
cathode  and  an  anode.  By  con¬ 
trolling  the  small  discharge  current 
which  generates  this  plasma,  we 
can  effect  a  continuous  control  of 
the  plasma  conductivity  and  hence 
of  the  cathode-anode  current. 


A  cross-section  of  a  plasmatron 
tube,  accompanied  by  its  associated 
circuit,  is  shown  in  Fig.  1.  Poten¬ 
tial  Vi  creates  a  discharge  between 
the  auxiliary  cathode  and  the  main 
electrodes,  giving  rise  to  an  auxil¬ 
iary  current  /,  whose  magnitude  is 
limited  by  the  modulator  tube.  This 
tube  is  an  ordinary  vacuum  tube 
such  as  the  6J5.  The  discharge  is 
responsible  for  a  high  degree  of 
ionization,  as  manifested  by  the 
formation  of  a  plasma  in  the  region 
between  the  main  cathode  and  the 
anode. 

The  plasma  density  is  enhanced, 
for  any  given  value  of  lu  by  forcing 
the  auxiliary  discharge  to  pass 
through  the  narrow  aperture  in  the 
constricting  grid.  The  increase  in 
the  plasma  density  follows  from  the 
fact  that  the  constriction  in  the  dis¬ 
charge  path  raises  the  voltage  drop 
across  the  auxiliary  discharge.  This 
in  turn  gives  the  discharge  elec¬ 
trons  more  energy  so  that  they 
ionize  more  effectively. 

The  free  positive  ions  and  elec- 
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trons  in  the  plasma,  generated  by 
the  auxiliary  current  h,  diffuse  to 
the  end  micas  and  other  available 
surfaces  where  they  are  lost  by  re¬ 
combination.  (The  recombination 
of  the  charged  particles  in  the  in¬ 
terelectrode  spaces  of  these  struc¬ 
tures,  at  the  1-mm  pressure  of 
helium  used,  is  relatively  neg¬ 
ligible.)  The  steady-state  density 
of  the  charged  particles  in  the 
plasma  is  then  a  function  of  the 
generation  and  loss  rates  and  turns 
out  to  be  approximately  propor¬ 
tional  to  the  magnitude  of  the  aux¬ 
iliary  current  /,.  Thus  the  input 
signal,  by  exercising  an  essentially 
linear  control  over  /„  can  effect  an 
approximately  linear  control  over 
the  plasma  density  and  hence  its 
conductivity. 

The  presence  of  the  plasma  in  the 
region  of  the  main  electrodes  now 
makes  possible  the  passage  of  large 
currents  between  the  main  cathode 
and  anode  even  though  the  anode 
voltage  may  be  as  low  as  several 
volts.  Since  the  effective  conduc¬ 
tivity  of  the  plasma  is  directly  pro¬ 
portional  to  its  density,  the  anode 
current  can  be  controlled  by  means 
of  the  input  signal  to  the  grid  of 
the  modulator  tube. 

Anode  supply  voltage  V,  must 
never  be  high  enough  to  cause  ion¬ 
ization.  This  restricts  V,  to  a 
maximum  value  of  about  24  volts 
when  the  tube  contains  helium. 
Voltages  higher  than  this  would  re¬ 
sult  in  a  discharge  between  the 
main  cathode  and  anode  in  a  man¬ 
ner  similar  to  that  encountered  in 
an  ordinary  gas  diode.  The  control¬ 
ling  ability  of  the  auxiliary  current 
is  then  lost. 

The  auxiliary  cathode  is  an  ordi¬ 
nary  oxide-coated  cathode  with  an 
area  of  about  one  square  centi¬ 
meter.  However,  since  it  need  only 
supply  small  currents,  it  could  have 
been  several  times  smaller  in  size. 
The  main  cathode  is  also  a  standard 
oxide-coated  cathode  and  has  an 
effective  area  of  about  three  square 
centimeters.  For  normal  operation 
the  size  of  this  cathode  must  be 
sufficient  to  provide  a  total  emission 
current  which  is  at  least  twicf;  the 
maximum  required  anode  current. 

Plasma  Behavior 

Since  the  plasma  is  a  good  con¬ 
ductor  and  as  such  is  essentially 


Demountad  interned  structure  oi  plos- 
matron.  AuxUlary  cathode  is  inside 
cylinder,  and  oval-shaped  main  cathode 
is  iiuide  U-shapod  anode.  Electrode 
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lust  as  weU  in  miniature  sizes  os  in  pro¬ 
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current,  AvaUahle  main  cathode  emis¬ 
sion  limits  anode  current 

a  uni-potential  entity,  we  need  only 
take  into  account  its  behavior  at 
the  boundaries  where  it  contacts 
the  anode  and  cathode  surface.  At 
such  boundaries  the  plasma  reacts 
'to  the  electric  field  from  the  elec¬ 
trode  by  setting  up  a  narrow  region, 
termed  a  sheath,  which  absorbs  this 
electric  field.  As  a  consequence  of 
this  protective  action  the  main  body 
of  the  plasma  is  not  penetrated  by 
the  field  and  so  in  almost  all  cases 
is  never  appreciably  affected  by 
electrode  potentials. 

The  sheath  contains  the  field  and 
is  characterized  by  the  presence 
of  a  considerable  net  space  charge 
that  is  comprised  of  particles  in 
transit  to  the  electrode.  These 
particles  can  be  of  either  sign  de¬ 
pending  on  the  electrode  potential. 
Thus,  when  the  electrode  is  nega¬ 
tive  with  respect  to  the  plasma  most 
of  the  electrons  will  be  repelled  and 
the  sheath  will  contain  mostly  posi¬ 
tive  ions.  The  converse  is  also  true. 

When  the  sheath  contains  parti¬ 
cles  of  one  sign,  its  thickness  is 
related  to  the  potential  across  the 
sheath  and  the  particle  current 
through  it  by  the  familiar  3/2 
power  law.  For  the  plane  case  this 
is 

.  _  2.33  X  10-^  (1) 

Here  j  is  the  particle  current  den¬ 
sity  in  amperes  per  square  centi¬ 
meter,  V  is  the  potential  across  the 
sheath  in  volts,  d  is  the  sheath 


thickness  in  centimeters,  M  is  the 
particle  mass  and  m  is  the  mass  of 
an  electron. 

The  magnitude  of  the  current 
density  j  is  fixed  by  the  plasma 
density  adjacent  to  the  sheath  edge 
and  can  be  expressed  as 

j-Na  (2) 

Here  N  is  the  particle  density  in 
particles  per  cubic  centimeter,  e 
is  the  electronic  charge  in  coulombs, 
and  V  is  the  average  particle  veloc¬ 
ity,  due  to  conditions  within  the 
plasma,  in  a  direction  normal  to 
the  sheath  boundary.  This  velocity 
can  be  computed  from  kinetic 
theory  in  terms  of  temperature  and 
the  mass  of  the  particle.  For  elec¬ 
trons  in  a  typical  plasma,  v  =  7.7 
X  10*  centimeters  per  second.  Thus, 
in  our  plasma,  where  N=  10“,  j 
=  10“  X  (1.6  X  10-“)  (7.7  X  10*) 
=  120  ma  per  sq  cm.  For  the  same 
volume  density  of  positive  ions  the 
current  would  turn  out  to  be  less 
than  a  hundredth  of  this.  This  fol¬ 
lows  primarily  from  the  fact  that 
the  larger  mass  of  the  ion  gives  it 
a  much  smaller  value  of  v.  Conse¬ 
quently,  in  discussing  the  plasma- 
tron  currents  we  will  deal  only  with 
those  due  to  the  electrons. 

It  is  important  to  notice  that  Eq. 
2  implies  that  the  current  j  is  inde¬ 
pendent  of  the  electrode  potential. 
Thus,  if  an  electrode  is  made  more 
positive  with  respect  to  the  plasma 
the  electron  current  to  it  remiiins 
unchanged. 

Current-Voltage  Characteristic 

A  typical  current-voltage  charac¬ 
teristic  is  shown  in  Fig.  2.  The 
characteristic  is  seen  to  be  very 
similar  in  form  to  that  of  a  pentode 
vacuum  tube.  This  interesting  re¬ 
sult  can  be  understood  by  consider¬ 
ing  the  potential  distributions 
which  exist  in  the  tube  for  differ¬ 
ent  applied  anode  voltages.  Shown 
in  Fig.  3  are  the  different  modes 
of  this  distribution  which  corre¬ 
spond  to  the  various  regions  ab, 
be  and  cd  of  the  8-milliampere  char¬ 
acteristic. 

In  region  ab,  the  electron  current 
to  the  anode  is  negligible  because 
of  the  large  retarding  field  in  the 
anode  sheath.  At  the  cathode  we 
can  consider  two  currents  as  flow¬ 
ing.  One  is  an  electron  current 
from  the  plasma  into  the  cathode 
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according  to  Eq.  2.  The  other  is  a 
current  from  the  cathode  into  the 
plasma.  For  equilibrium  these  must 
be  equal. 

Since  the  total  temperature- 
limited  cathode  emission  current  is 
normally  much  greater  than  the 
first  current,  a  small  retarding 
field,  in  the  direction  shown,  must 
appear  at  the  cathode  to  bring  the 
currents  into  equality.  The  result¬ 
ing  potential  depression  is  found  to 
have  a  magnitude  of  about  one-half 
volt,  the  actual  value  depending  pri¬ 
marily  upon  the  total  cathode  emis¬ 
sion  and  the  plasma  density. 

As  the  anode  potential  is  raised 
to  put  the  system  in  region  be  of 
the  characteristic,  the  retarding 
field  at  the  anode  is  diminished  to 
the  point  where  a  considerable  elec¬ 
tron  current  can  fiow  to  the  anode. 
This  current  increases  rapidly  with 
voltage,  as  is  shown  by  the  curves. 
Meanwhile,  at  the  cathode,  the  re¬ 
tarding  field  must  be  less  so  that 
more  current  from  the  cathode  can 
enter  the  plasma  to  supply  the  drain 
to  the  anode.  Since  the  current- 
voltage  relationship  at  the  cathode 
is  of  an  exponential  nature  the 
slight  changes  in  the  plasma  poten¬ 
tial,  as  indicated  in  the  diagram, 
are  sufficient  to  account  for  the 
large  current  changes. 

When  the  system  is  at  point  c 
the  anode  has  reached  plasma  po¬ 
tential  and  collects  an  electron  cur¬ 
rent  whose  density  is  given  by  Eq. 
2.  Further  increases  in  anode 
potential,  corresponding  to  opera¬ 
tion  in  region  cd,  leave  the  anode 
current  virtually  unaffected,  as  evi¬ 
denced  by  the  nearly  horizontal 
slopes  of  the  characteristic.  These 
increases  in  the  anode  potential  will 
serve  only  to  expand  the  electron 
sheath  at  the  anode  in  accordance 
with  Eq.  1  in  which  j  is  given  by 
Eq.  2. 

When  operation  is  in  this  satur¬ 
ated  current  region  the  device 
can  be  treated  as  a  close-spaced 
vacuum  diode  with  its  cathode  at 
the  plasma  edge  of  the  anode 
sheath.  The  emission  current  den¬ 
sity  of  this  virtual  cathode  is  then 
given  by  Eq.  2  and  the  diode  spac¬ 
ing  by  Eq.  1. 

The  fact  that  the  point  of  cur¬ 
rent  saturation  does  not  occur  at 
negative  anode  voltages,  as  indi¬ 
cated  by  Fig.  3,  can  be  accounted 


for  by  the  contact  potential  differ¬ 
ences  acting  in  the  tube  along  with 
the  potential  drop  in  the  plasma. 

Current  Gain 

The  relationship  between  the 
auxiliary  and  main  currents  is 
shown  in  Fig.  4.  The  average  slope 
corresponds  to  a  current  amplifica¬ 
tion  of  about  90:1  and  is  seen  to  be 
fairly  linear.  However,  if  the  cur¬ 
rents  are  pushed  beyond  the  point 
where  the  retarding  field  at  the 
cathode  is  eliminated,  the  cathode 
emission  approaches  the  tempera¬ 
ture-limited  state  and  the  curve 
saturates  to  a  value  equal  to  the 
temperature-limited  emission  cur¬ 
rent  from  the  cathode. 

The  relations  which  express  the 
rate  of  ion  generation  and  loss  in 
the  plasma,  in  terms  of  the  auxil¬ 
iary  current,  fix  the  value  of  N 
in  Eq.  2  which  determines  the 
anode  current.  As  implied  previ¬ 
ously,  the  approximate  linearity  of 
the  relationship  between  the  cur- 
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rents  arises  from  the  fact  that  N 
and  hence  I,  are  approximately 
linearly  related  to  lu 
The  frequency  response,  normal¬ 
ized  to  the  d-c  current  amplifica¬ 
tion,  is  shown  in  Fig.  5.  The  rapid 
reduction  in  gain  which  occurs  at 
frequencies  higher  than  10  kc  can 
be  attributed  to  the  fact  that  a 
definite  time  is  required  for  changes 
in  plasma  density  to  take  place.  The 
times  involved  are  determined  by 
the  rate  of  diffusion  of  the  partici¬ 
pating  charged  particles  to  the 
available  boundary  surfaces.  This 
time  is  comparable  to  the  plasma 
decay  time  constant  and  is  readily 
computable.*  Its  value  is  such  as  to 
account  for  the  observed  frequency 
response.  This  time  constant  of 
plasma  decay  varies  directly  as  the 
gas  pressure,  directly  as  the  square 
root  of  the  mass  of  the  gas  atoms 
and  directly  as  the  square  of  the 
geometrical  dimensions  of  the 
plasma  region. 

Applieertions 

Experimental  forms  of  the  tube 
have  been  used  with  encouraging 
results  in  audio  output  stages  with 
direct  speaker  drive,  in  motor  con¬ 
trol  circuits,  in  oscillators,  and  in 
pulse  circuits. 

Whereas  such  factors  as  life  and 
uniformity  have  yet  to  be  studied 
in  detail,  no  difficulties  beyond 
those  usually  experienced  in  ordi¬ 
nary  hot-cathode  gas  tubes  are 
anticipated.  In  fact,  since  the  tube 
is  never  subjected  to  the  large  volt¬ 
ages  often  experienced  by  tubes 
such  as  thirratrons,  it  is  expected 
that  the  gas  cleanup  and  cathode 
life  problems  should  be  relatively 
simpler.  The  main  cathode  seems 
to  be  well  protected  from  ion  bom¬ 
bardment  by  the  retarding  field 
which  exists  around  it  during 
normal  operation. 

Summarizing,  it  can  be  said  that 
the  plasmatron  offers  excellent 
promise  for  low-frequency,  low-im¬ 
pedance  applications  which  require 
a  continuously  controllable  current. 
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Tele-color  converter  attached  to  a  black-and-white  Teletone  receiver  ol  the  CBS 
ehowings  In  New  York  City 


The  FCC  decision  which  ap¬ 
proved  the  CBS  field-se(|uen- 
tial  system  of  color  television  pre¬ 
sented  the  problem  of  how  best  to 
meet  the  inevitable  demand  for  a 
commercial  device  which,  operating 
in  conjunction  with  existing  black- 
and-white  receivers,  would  produce 
good  color  reception  from  stations 


transmitting  programs  in  color. 
The  companion  color  unit  was  to 
bridge  the  gap  between  standard 
monochrome  and  the  new  field- 
sequential  color  television  until 
there  developed  sufficient  economic 
justification  for  complete  color  or 
color  and  black-and-white  receivers. 
In  this  manner  the  consumer  was 


protected  against  complete  obsoles¬ 
cence  of  his  monochrome  equipment 
and  at  the  same  time  could  purchase 
the  means  of  securing  color  tele¬ 
vision. 

The  standards  set  by  manage¬ 
ment  and  engineering  pointed  out 
the  necessity  for  a  universal  pack¬ 
age  converter  of  the  slave  type. 
This  would  be  a  self-contained  cabi¬ 
net-enclosed  unit  which  would  plug 
into  one  of  the  tube  sockets  in  the 
existing  receiver  by  means  of  an 
adapter  plug  without  any  chassis 
reworking.  This  could  be  a  cus¬ 
tomer  rather  than  a  serviceman 
operation. 

The  slave  converter  receives  a 
composite  video  signal  from  the 
black-and-white  receiver  through 
the  interconnecting  cable.  A  block 
diagram  of  the  complete  system  is 
shown  in  Fig.  1. 

Connection  to  the  black-and-white 
receiver  is  made  by  a  plug,  or 
color  accommodator.  This  is  in¬ 
serted  in  the  input  video  amplifier 
socket  of  the  black-and-white  re¬ 
ceiver.  The  pins  are  connected  to 
another  tube  socket  at  the  top  of 
the  plug  in  which  the  video  ampli¬ 
fier  tube  fits.  A  6J6  cathode-loaded 
stage  inside  the  plug  couples  the 
composite  video  signal  from  the 
grid  of  the  video  amplifier  through 
70-ohm  cable  to  the  color  converter. 
The  circuit  of  the  cathode  follower 
and  the  video  amplifier  of  the  color 
converter  is  shown  in  Fig.  2. 

The  input  loading  of  the  cathode 
follow’er  is  extremely  small.  Plate 
and  filament  power  is  fed  to  the 
cathode  follower  from  the  color  con¬ 
verter. 

The  color  accommodator  plug  is 
built  in  four  different  forms  to  ac¬ 
commodate  seven-pin  miniature, 
nine-pin  miniature,  octal  or  loctal 
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COLOR  COMPANION 

Designed  for  connection  to  video  amplifier  of  any  monochrome  television  receiver,  this 
slave  converter  provides  color  pictures  from  CBS  field-sequential  transmissions.  Complete 
circuitry  is  given,  including  motor  control  system  for  speed  and  phase  correction  of  color 
disk.  which  would  he  required  by  this  system 


video  amplifier  tubes  in  the  black- 
and-white  receiver. 

Overall  Circuit 

The  signal  is  amplified  in  the  two- 
stage  video  amplifier  system  and  is 
applied  to  the  picture-tube  grid. 
A  polarity  switch  in  the  input  cir¬ 
cuit  accounts  for  the  difference  in 
signal  polarity  that  exists  in  some 
monochrome  receivers.  Part  of  the 
output  of  the  video  amplifier  is  fed 
in  a  conventional  manner  to  the 
sync  separator  which  in  turn  feeds 
a  syncroguide  type  horizontal  oscil¬ 
lator  at  29,160  cps  and  an  impulse- 
triggered  vertical  oscillator  at  144 
cps,  which  feeds  the  vertical  output 
amplifier.  A  flyback  high-voltage 
doubler  system  is  used. 

The  color  disk  is  turned  by  a 
speed-controlled  induction  motor. 
The  speed  control  circuit  consists 
of  a  balanced  phase  and  frequency 
comparator  that  compares  the  sine- 
wave  output  of  a  six-pole  alternator, 
which  is  mechanically  coupled  to 
the  motor,  with  pulses  derived  from 
the  vertical  output  circuit.  The  con¬ 
trol  voltage  is  amplified  in  a  d-c 
amplifier  which  varies  the  induc¬ 
tance  of  a  saturable  reactor  and 
which  in  turn  varies  the  a-c  voltage 
applied  to  the  induction  motor  for 
speed  control. 

Breakdown  of  Circuit 

The  video  amplifier  requirements 
are  similar  to’that  of  a  monochrome 
design  but  are  more  exacting.  Since 
the  composite  signal  derived  from 
the  black-and-white  receiver  could 
be  either  positive  or  negative  de¬ 
pending  on  the  type  of  receiver, 
provision  had  to  be  made  for 
switching  circuitry  so  that  the 
polarity  of  the  signal  at  the  color 
converter  kinescope  grid  was  al¬ 


ways  sync  negative. 

The  gain  and  frequency  re¬ 
sponses  were  to  be  independent  of 
switch  setting.  The  high-frequency 
response  was  to  be  4-mc  wide  so 
that  the  geometric  resolution  would 
be  as  good  as  the  i-f ,  response  of 
the  black-and-white  receiver  would 
allow.  A  rising  characteristic  is 
also  desirable  to  obtain  some  video 
overshoot  to  add  crispness  to  the 
picture  and  to  compensate  for  the 
slight  smear  present  in  the  tran¬ 


sient  response  of  many  i-f  .systems. 

The  low-frequency  response  has 
to  be  approximately  3  db  at  48  cps 
which  is  the  primary  color  rate. 
Poor  low-frequency  response  will 
result  in  misrepresentation  of  the 
background  color  tones  in  the  dif¬ 
ferent  frames,  whereas  in  mono¬ 
chrome  reception  it  would  only  re¬ 
sult  in  a  slight  shading  from  top 
to  bottom  of  the  picture. 

It  was  considered  that  a  gain  of 
approximately  70  with  a  drive  of 


FIG.  1 — Arr(iog«m*nl  oi  itagem  of  th»  tlor*  color  Tiowor 


FIG.  2 — Compodto  Tidoo  ilqnal  irom  Iho  blacksmd-whilo  locoivor  Is  hondlod  by 
this  circuit.  Cbolco  oi  signal  polarity  is  providsd  by  tbs  switch 


ELECTRONICS  — May,  1951 


111 


approximately  100  volts  peak  to 
peak  was  necessary  to  have  suffi¬ 
cient  reserve  drive  for  the  10FP4 
picture  tube  under  all  conditions  of 
operation.  Another  aspect  to  be 
closely  watched  in  the  video  sys¬ 
tem  was  amplitude  distortion  which 
would  give  rise  to  color  distortion, 
since  different  colors  are  trans¬ 
mitted  during  different  frames  and 
any  compression  of  levels  would 
affect  one  color  more  than  others. 

Thus,  the  amplifier  has  to  be 
substantially  linear  over  its  entire 
range  of  operation,  unlike  mono¬ 
chrome  reception  where  nonlinear¬ 
ity  is  often  introduced  to  obtain  a 
more  pleasing  ratio  between  aver¬ 
age  and  peak  brightness  at  high 
contrast  settings.  Since  the  ma¬ 
jority  of  present  black-and-white 
receivers  have  intercarrier  sound, 
good  4.5-mc  rejection  is  needed  be¬ 
fore  the  crt  grid  to  avoid  the  fine 
beat  affect  which  would  be  caused 
by  excessive  4.5-mc  signal  on  the 
kinescope  grid. 

Figure  2  indicates  a  simple  way 
in  which  polarity  switching  is  ac¬ 
complished.  The  first  video  ampli¬ 
fier  is  either  cathode  or  grid  coupled 
depending  on  the  input  polarity. 
For  most  installations  the  tube  will 
be  grid  coupled  because  a  majority 
of  the  black-and-white  television 
sets  in  use  have  their  video  detector 
arranged  to  yield  a  composite  video 
signal  with  sync  tips  negative. 

Contrast  variation  is  accom¬ 
plished  by  means  of  a  degenerative 
control  in  the  cathode  of  the  first 
video  amplifier.  This  stage  is  a 
high-gain  triode  and  the  second 
stage  is  a  beam  power  output  tube 
to  provide  sufficient  drive  and 
linear  operation.  Good  frequency 
response  is  provided  for  by  the 


two-section  constant-fc  filter  in  the 
first  video  stage  and  a  combination 
of  series  and  shunt  peaking  in  the 
second  video  stage.  Good  low-fre¬ 
quency  response  is  accomplished  by 
means  of  the  low-frequency  R-C 
boost  network  in  the  first  video, 
and  the  use  of  0.1  /xf  coupling  ca¬ 
pacitors  as  well  as  the  maximum 
possible  grid  leak  resistors  wher¬ 
ever  possible. 

The  background  control  varies 
the  negative  voltage  to  which  the 
d-c  restorer  diode  plate  is  returned. 

The  video  amplifier  is  linear,  has 
a  gain  of  approximately  70,  pro¬ 
vides  100  volts  peak  to  peak  drive 
at  a  bandwidth  of  48  cycles  to  4  me 
and  has  provisions  to  supply  d-c 
restored  signal  of  negative  polarity 
to  the  crt  grid  for  either  polarity 
video  input  to  the  system. 

Sync  Separator 

The  sync  separator  requirements 
are  similar  to  those  in  monochrome 
reception,  and  the  type  of  separator 
used  is  a  fast-time-constant  cath¬ 
ode-follower  type,  using  a  separate 
diode  to  keep  sync  tips  at  ground 
level.  This  is  a  standard  type  illus¬ 
trated  in  Fig.  3,  and  need  not  be 
discussed  further.  There  is  a  defi¬ 
nite  need  for  better  noise  immunity 
in  the  color  system  than  in  black- 
and-white  transmission.  Loss  of 
horizontal  synchronization  for  a 
few  lines  is  more  noticeable  than 
in  monochrome  transmission  be¬ 
cause  the  tearout  will  appear  in  the 
color  of  the  frame  during  which  it 
occurs.  Loss  of  vertical  synchroni¬ 
zation  is  extremely  bad,  because 
unless  the  recovery  time  is  faster 
than  the  inertia  of  the  speed  con¬ 
trol  circuit,  the  color  disc  will  also 
go  out  of  synchronization. 


The  field  rate,  the  frequency  at 
which  the  kinescope  face  is  scanned 
vertically,  is  144  cps.  Vertical  re¬ 
trace  must  be  accomplished  in  0.05 
of  a  field  which  is  approximately 
350  /isec.  This  is  approximately  40 
percent  of  the  time  allotted  in 
monochrome  transmission.  The 
self-resonant  frequency  of  vertical 
output  transformers  and  yoke  cir¬ 
cuits  now  used  for  monochrome 
receivers  is  good  enough  to  permit 
direct  conversion  to  the  new  fre¬ 
quencies. 

Vertical  Deflectiort 

A  53-degree,  50-mh  vertical  yoke 
is  used.  The  yoke  impedence  being 
mainly  resistive,  the  same  output 
transformer  can  be  used  to  match 
the  yoke  to  the  vertical  output  tube 
with  very  little  loss  in  efficiency. 
As  shown  in  Fig.  3,  a  single-triode 
blocking  oscillator  was  chosen  to 
act  as  a  combined  vertical  oscillator 
and  discharge  tube.  The  transition 
to  144  cycles  permits  a  decrease 
in  plate-time  constant  to  give  the 
necessary  drive  for  the  output  tube 
without  any  loss  in  linearity. 

The  percentage  of  step  to  saw¬ 
tooth  is  larger  in  color  operation 
necessitating  a  larger  step  resistor 
in  series  with  the  discharge  capaci¬ 
tor.  The  reason  for  this  is  apparent 
when  it  is  realized  that  the  purpose 
of  the  additional  step  to  the  saw¬ 
tooth  grid  drive  is  to  compensate 
for  the  voltage  drop  across  the 
inductive  portion  of  the  yoke.  The 
retrace  time  being  much  faster 
than  before  will  cause  the  voltage 
drop  Lii/dt  to  be  larger. 

The  problem  of  interlace  is  basi¬ 
cally  a  30-cycle  phenomena  in  mono¬ 
chrome  transmission  and  is  there¬ 
fore  relatively  unaffected  by  60  or 
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120-cycle  power  supply  and  line 
hum  because  of  its  harmonic 
nature. 

In  color  transmission,  interlace 
is  basically  a  72-cycle  phenomena 
and  is  easily  deteriorated  by  60 
and  120-cycle  hum.  Sixty-cycle  hum 
for  example  will  cause  the  pattern 
to  go  in  and  out  of  interlace  at  a 
12-cycle  rate.  It  is  extremely  im¬ 
portant  that  the  integrated  vertical 
.sync  pulse  be  free  of  all  hum  volt¬ 
ages.  As  will  be  noted  in  Fig.  3, 
the  output  of  the  sync  separator  is 
transformer  coupled  to  the  inte¬ 
grating  pads  to  remove  the  hum 
voltages  from  the  negative  supply. 
Care  must  be  taken  so  that  the 
power  line  leads  or  filament  leads 
do  not  come  too  close  to  the  vertical 
o.scillator  circuitry. 

The  usual  care  must  be  taken  to 
remove  all  horizontal  pickup  from 
the  vertical  oscillator  circuit.  This 
can  be  helped  considerably  in  the 
chassis  layout  by  putting  the  ver¬ 
tical  oscillator  as  far  as  possible 
from  the  horizontal  oscillator  and 
output  circuit.  The  major  problem 
in  the  vertical  circuit  seems  to  be  to 
obtain  good  interlace  rather  than 
that  of  height  and  linearity. 

Horizontal  Deflection  and 
High  Voltage 

The  horizontal  scanning  rate  is 
29,160  cps  (405  horizontal  lines  in¬ 
terlaced  every  two  fields).  This 
is  almost  twice  the  rate  used  in 
monochrome  transmission.  The 
maximum  retrace  time  allowable  is 
0.14  H  where  H  is  the  period  of  the 
horizontal  scan.  This  figure  is  the 
minimum  value  that  the  width  of 
horizontal  sync  pulse  plus  back 
porch  may  fall  to.  This  calls  for  a 
maximum  retrace  time  of  5  /tsec  as 
against  almost  10  jusec  in  mono¬ 
chrome  transmission.  The  los.ses  in 
the  yoke  and  transformer  which  are 
a  function  of  frequency  such  as 
hysteresis  and  eddy  currents  tend 
to  decrease  the  efficiency  at  this 
new  frequency.  A  high  voltage  of 
13  kv  is  desirable  which  in  con¬ 
junction  with  a  10FP4  53-degree 
aluminum-backed  tube  produces 
sufficient  light  output  in  spite  of 
the  light  losses  in  the  color  disc  and 
lens. 

The  horizontal  synchroguide  has 
to  be  readjusted  to  operate  at  the 
new  frequencies  and  the  capacitor 


across  the  stabilizing  coil  is  set  so 
it  too  can  operate  at  the  new  fre¬ 
quencies. 

To  improve  the  retrace  time,  the 
horizontal  output  transformer  has 
much  less  than  the  customary  num¬ 
ber  of  turns  on  the  high-voltage 
winding.  To  make  up  for  the  loss 
in  high  voltage,  a  two-tube  voltage 
doubler  is  used  in  the  circuit  of 
Fig.  4.  The  use  of  an  auto-trans- 
former  permits  more  high  voltage 
and  subsequently  less  retrace  time 
because  the  secondary  winding  is 
then  in  series  with  the  primary  and 
high-voltage  winding. 

A  device  borrowed  from  the  CBS 
engineering  department  was  to  a-c 
couple  the  secondary  winding  to  the 
primary  with  the  yoke  being  re¬ 
turned  to  the  low  side  and  the 
damper  tube  being  returned  to  the 
high  side.  This  provides  electrical 
centering  which  is  normally  un¬ 
feasible  in  an  auto-transformer 
type  of  system.  The  filament  of 
the  damper  tube  is  connected 
through  a  resistor  to  the  boost 
voltage.  The  cathode-to-heater  rat¬ 
ing  of  this  tube  for  pulses  as  well 


as  for  inverse  peak  plate  to  cathode 
voltages  allows  safe  operation  of 
the  circuit. 

Horizontal  centering  is  accom¬ 
plished  by  a  50-ohm  control  which 
varies  the  amount  of  B  plus  current 
which  goes  through  the  yoke.  A 
tapped  potentiometer  is  used  so 
that  this  control  is  bidirectional. 

The  power  input  to  the  horizontal 
output  6BG6  tube  (370  volts  at  70 
ma)  is  33  watts  and  is  not  pro¬ 
posed  as  the  most  efficient  method 
of  scanning  a  53-degree  tube  oper¬ 
ating  at  13  kv.  It  does  however  give 
good  linearity,  good  retrace  time, 
plenty  of  width  and  a  high  voltage 
of  13  kv  with  a  regulation  of  500 
volts  per  100  microamperes.  The 
yoke  is  a  53-degree  8.3-mh  type 
with  a  powdered  iron  core. 

Power  Supplies 

The  power  supply  (Fig.  5)  design 
problem  is  no  different  generally 
from  that  existing  in  normal  mono¬ 
chrome  receivers  except  for  the  fact 
that  the  maximum  allowable  ripple 
voltage  must  be  severely  restricted. 
The  hum  voltages  whether  60  or 


FIG.  S — Sources  oi  positiTs  and  negatlTe  Toltaqe  ieed  points  required  by  the  other 
circuits 
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FIG.  6 — Automatic  phase  and  irc<iuenc7  comparison  circuit  lued  for  surtor  control 


120  cycles,  are  extremely  harmful 
because  of  the  nonsynchronous  rela¬ 
tionship  between  the  60-cycle  power 
line  and  the  144-cycle  field  rate  of 
the  color  transmission. 

A  full-wave  rectifier  5U4  in  con¬ 
junction  with  a  capacitor-input  fil¬ 
ter  yields  a  positive  B-plus  voltage 
of  280  volts  at  175  ma.  A  negative 
supply  of  approximately  120  volts 
is  obtained  across  a  bleeder  resistor 
between  secondary  center-tap  and 
ground. 

Care  must  be  taken  in  the  physi¬ 
cal  placement  of  the  power  trans¬ 
former  and  other  iron-core  com¬ 
ponents  to  minimize  the  effect  of 
any  stray  magnetic  fields  on  video 
and  vertical  circuitry  and  the  kine¬ 
scope.  Although  the  filter  circuit 
is  not  unduly  elaborate  from  a  fil¬ 
tering  standpoint,  hum  reduction  is 
further  accomplished  by  the  utili¬ 
zation  of  decoupling  networks  be¬ 
tween  the  power  supply  and  the 
appropriate  circuits. 

Motor  Speed  Control  Circuits 

An  entirely  new  problem  pre¬ 
sented  by  the  color  television  unit 
is  that  of  motor  speed  confrol." 
Color  presentation  is  accomplished 
by  means  of  a  rotating  filter  disk 
similar  to  that  used  in  the  camera 
which  is  positioned  before  the  face 
of  the  picture  tube.  This  disk  car¬ 
ries  six  filter  segments,  two  in  each 
of  the  three  primary  colors,  red, 
blue  and  green.  The  disk  rotates 
at  1,440  rpm  and  is  synchronized 
with  the  144-cycle  field  scanning 
rate  of  the  receiver.  The  image 
formed  on  the  screen  of  the  pic¬ 
ture  tube  is  in  white  light  and  this 
light  is  passing  through  the  colored 
filters,  takes  on  successively  the 
three  primary  colors.  The  system 
thus  comprises  two  filter  disks  ro¬ 
tating  in  rigid  synchronism,  so 
positioned  that  the  filters  before 
the  camera  and  the  picture  tube 
always  have  the  same  color  at  any 
instant.  To  synchronize  the  posi¬ 
tion  of  the  receiver  filter  disk,  the 
speed  must  be  kept  at  1,440  rpm 
and  the  phase  must  be  automati¬ 
cally  adjusted  by  means  of  synchro¬ 
nizing  impulses  so  that  the  red 
light  is  produced  by  the  receiver 
only  when  the  red  filter  is  posi¬ 
tioned  before  the  camera  tube  at 
the  transmitter  and  similarly  for 
the  other  two  colors. 


Speed  control  is  accomplished  by 
means  of  an  automatic  phase  and 
frequency  control  circuit.  Fig.  6. 
The  driving  motor  is  a  1/20  hp 
split-phase  induction  motor,  belt 
coupled  to  the  color  wheel  and  di¬ 
rect  coupled  to  a  six-pole  alternator 
which,  when  running  at  1,440  rpm, 
delivers  a  sine-wave  voltage  output 
at  a  frequency  of  144  cps.  The  fre¬ 
quency  is  directly  proportional  to 
the  motor  speed.  A  balanced  phase 
and  frequency  comparator  consist¬ 
ing  of  a  12AU7  compares  the  sine- 
wave  output  from  the  alternator  to 
vertical  pulses  at  the  144-cycle  field 
rate.  The  control  voltage  generated 
is  applied  to  the  grid  of  a  high-g. 
d-c  coupled  current  amplifier  which 
utilizes  a  6AH6  tube.  The  plate  cur¬ 
rent  of  this  amplifier  flows  through 
the  primary  of  the  saturable  reac¬ 
tor  which  saturates  the  iron  core 
and  so  varies  the  inductance  of  the 
secondary  winding  in  a  manner 
which  is  to  a  first  approximation 
inversely  proportional  to  the  pri¬ 
mary  current. 

As  shown  in  Fig.  6,  the  secondary 
inductance  of  the  reactor  is  in 
series  with  the  induction  motor 
across  the  line  voltage.  A  varia¬ 
tion  of  secondary  inductance  will 
vary  the  60-cycle  voltage  fed  to  the 
motor  and  thus  control  its  speed. 
A  color-phasing  potentiometer  con¬ 
trols  the  d-c  bias  at  the  grid  of 
the  6AH6  control  amplifier  tube. 
An  antihunt  potentiometer  con¬ 
trols  the  amount  of  feedback  from 
the  screen  of  the  control  tube  back 
to  the  input  circuit. 

The  gain  and  accuracy  of  the 
control  system  must  be  high  enough 
so  that  the  amount  of  phase  devia¬ 
tion  or  instability  caused  by  normal 


line  voltage  variation  or  heating 
effects  will  not  be  large  enough  to 
permit  any  trace  of  the  preceding 
or  following  color  field  to  be  visible. 

As  mentioned  before,  proper 
color  phasing  is  obtained  only  when 
the  color  of  the  filter  at  the  receiver 
is  identical  to  the  one  at  the  camera 
at  any  moment.  The  speed  control 
circuit  does  not  utilize  any  infor¬ 
mation  which  permits  it  to  recog¬ 
nize  the  various  color  fields.  It  is 
therefore  possible  to  be  initially 
synchronized  on  any  one  of  the 
three  color  fields  when  the  set  is 
turned  on.  The  ambiguity  is  cor¬ 
rected  by  means  of  a  front-control 
push-button  which  momentarily 
shorts  out  the  secondary  of  the 
saturable  reactor  thus  permitting 
the  color  disk  to  slip  free  for  a 
short  period  and  lock  itself  to  a 
new  color  frame. 

The  converter  chassis,  cabinet, 
and  shafts  are  insulated  to  avoid 
shock  hazard  when  used  with  a 
black-and-white  receiver  of  the  hot- 
chassis  type  in  which  one  side  of 
the  power  line  is  connected  to  the 
chassis. 

Overall  Performance 

The  slave  color  converter  unit 
provides  good  color  pictures  on 
transmissions  using  the  CBS  field- 
sequential  system.  A  unit  of  this 
type  has  been  demonstrated  at  the 
CBS  color  show  at  the  Tiffany  Bldg, 
in  New  York  and  found  completely 
satisfactory. 

The  authors  wish  to  credit  the 
Engineering  Staff  of  the  Columbia 
Broadcasting  System  for  their 
assistance  and  guidance,  without 
which  the  work  described  herein 
would  not  have  been  possible. 


114 


May.  1951  — ELECTRONICS 


Economical 
5-KW  A-M  Transmitter 


Phase-to-amplitude  modulation  provides  high-quality  signals  with  1.5-percent  rms  distor¬ 
tion  at  low  and  medium  audio  frequencies  and  2.8  at  7,500  cps.  Total  power  input  to 
transmitter  is  13.5  kw  for  full  output 


Need  arose  at  station  KOH  in 
Reno.  Nevada,  for  a  5-kw  a-m 
transmitter  that  would  fit  into  an 
existing  building  that  was  origi¬ 
nally  designed  to  house  a  1-kw 
transmitter. 

It  was  decided  that  a  phase-to- 
amplitude  modulated  transmitter 
would  be  used.  The  5-kw  design 
finally  adopted  resembles,  to  a  cer¬ 
tain  extent,  the  50-kw  version  used 
at  KFBK  in  Sacramento,  California, 
with  the  exception  of  a  few  simpli¬ 
fications.  These  modifications  in¬ 
clude  the  elimination  of  negative 
feedback  circuits,  the  use  of  a 
simple  phase  modulator  and  trip- 
lers  instead  of  cascaded  phase  mod¬ 
ulators,  and  the  elimination  of  com¬ 
plex  tuning  mechanisms.  Several 
years  of  operating  experience  with 
the  KFBK  transmitter  prove  the 
feasibility  of  screwdriver  tuning 
adjustments.  The  system  used 
differs  from  the  original  one  de¬ 
scribed  by  Chireix  in  the  1935  Pro¬ 
ceedings  of  the  IRE  in  that  more 
straightforward  phase  modulators 
are  employed,  by  the  use  of  quarter- 
wave  final-amplifier  plate-tank  net¬ 
works  and  by  use  of  a  simple  pre¬ 
distorting  circuit  to  overcome  the 
inherent  distortion  of  the  system, 
this  inherent  distortion  being  ap¬ 
proximately  five  percent. 

Brief  Theory  of  Operation 

The  transmitter  consists  of  a 
crystal  oscillator,  a  buffer  amplifier 
branching  into  two  channels,  two 
phase  shifters,  two  frequency  trip- 
lers,  two  sets  of  cascaded  class  C 
r-f  power  amplifiers  and  output  cir¬ 
cuits  wherein  the  currents  from  the 
two  phase-modulated  channels  are 
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brought  together  resulting  in  the 
production  of  amplitude-modulated 
waves. 

The  output  of  the  buffer  ampli¬ 
fier  divides  into  two  components  of 
equal  amplitude  and  opposite  phase. 
Each  of  these  two  components 
passes  through  a  manually-oper¬ 
ated  phase  shifter  and  excites  a 
single  constant-amplitude  phase- 
shift  modulator.  Each  modulator 
drives  a  separate  tripler  and  a 
chain  of  power  amplifiers  which  are 
common  to  each  other  only  at  the 
output  of  the  final  amplifier  and 
at  the  grid  circuit  of  the  final  ampli¬ 


fier  where  a  compensating  resistor 
for  linearity  adjustment  is  con¬ 
nected  between  the  two  grids.  , 

The  system  operation  is  such 
that  for  a  modulation  trough  the 
two  r-f  channels  are  fed  into  the 
common  load  in  phase  opposition  so 
that  no  output  results.  Over  the 
remainder  of  the  modulation  cycle 
the  two  channels  are  made  to  be 
more  in  phase  in  such  a  manner 
that  their  power  outputs  combine  in 
the  common  load  according  to  the 
modulation. 

The  grid  or  plate  voltages  of  the 
two  r-f  channels  will  normally  oper¬ 
ate  at  a  phase  angle  of  135  degrees. 
For  conditions  of  100-percent  mod¬ 
ulation,  the  phase  of  one  channel  is 
advanced  22  i  degrees  and  the  other 
is  retarded  22J  degrees.  At  this 
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instant  the  phase  difference  be¬ 
tween  channels  could  be  180  or  90 
degrees  depending  on  which  chan¬ 
nel  initially  leads  or  lags  the  other. 

When  the  two  channels  are  180 
degrees  out  of  phase  no  voltage  will 
appear  across  Rl  as  illustrated  in 
Fig.  lA.  This  condition  constitutes 
in  effect  a  .short  circuit  of  the  sink 
ends  of  both  quarter-wave  networks 
shown  in  Fig.  lA.  Then  due  to  the 
impedance-inverting  qualities  of 
the  quarter-wave  networks,  the 
source  ends  of  these  networks  will 
appear  as  very  high  impedances 
and  little  energy  will  be  supplied 
from  the  power  tubes. 

When  the  phasing  conditions  are 
reversed,  100-percent  positive  peak 
modulation  is  obtained.  Each  chan¬ 
nel  then  supplies  energy  to  the  load 
Rl..  Due  to  the  effect  of  the  two 
sources  of  r-f  power  feeding  Rl 
the  resistance  seen  by  each  channel 
at  the  sink  end  of  the  quarter-wave 
network  varies  from  zero  to  four 
times  the  load  resistance  required 
to  obtain  the  correct  carrier  power. 
Then  again  due  to  the  impedance 
inverting  qualities  of  the  quarter- 
wave  networks,  the  power  ampli¬ 
fiers  themselves  look  into  a  load 
resistance  which  varies  from  an 
extremely  high  value  to  approxi¬ 
mately  one  quarter  that  encoun¬ 
tered  at  the  135-degree  carrier  con¬ 
dition. 

Vector  Diagrams 

Figure  IB  is  a  voltage  diagram 
showing  the  phase  relations  of  the 
final  plate  voltages  of  the  two  chan¬ 
nels  at  carrier  (solid  vectors),  at 
modulation  peak  (dashed  vectors) 
and  at  a  modulation  trough  (dotted 
vectors).  Inasmuch  as  the  two 
channels  are  connected  to  Rl  in 
shunt  rather  than  in  series,  the 
power  relations  at  the  load  itself 
can  best  be  understood  by  reference 
to  the  current  diagram  of  Fig.  IC. 

It  is  seen  that  the  current  h, 
flowing  through  the  load  is  the 
vector  sum  of  the  two  channel  cur¬ 
rents  /,  and  />  When  the  relative 
phase  between  channels  ft  is  135 
degrees  the  load  current  is  at  its 
carrier  value.  When  ft  is  180  de¬ 
grees  the  load  current  (and  conse¬ 
quently  the  load  voltage)  is  0,  and 
with  =  90  degrees,  h  has  it  maxi¬ 
mum  value  corresponding  to  a  peak 
of  modulation. 


Here  it  also  becomes  evident  that 
inasmuch  as  each  final  tube  delivers 
varying  amounts  of  power  at  a  sub¬ 
stantially  constant  r-f  voltage,  the 
phase-to-ampditude  system  is  in 
reality  one  of  load-impedance  modu¬ 
lation.  The  load  presented  to  the 
output  terminals  of  the  coupling 
network  of  channel  1  is 

„  El  II  Rl 

Zli  =  - -  - 

An  examination  of  Fig.  1C  will 
show  that 

e 

II  =  2  h  cog 

Thus 

\Zl\  -  (2  cos  -J-)  Rl 

and  varies  from  a  short  circuit  at  ft 
=  180  degrees  to  V2  Rl  9  =  90 
degrees. 

This  gives  the  absolute  value  of 
the  complex  impedance.  Further 
study  of  Fig.  1  will  show  that  the 
phase  angle,  of  the  impedance,  or 
the  power  factor  angle,  is  9/2.  This 
makes  the  complete  expression  for 
the  load  impedance  as  seen  by  each 
channel 

Zl  =  (2  cog  -2")  Rl 
or  in  rectangular  form 
Zl  =  ^2  cog*  Rl  + 

i  (2  gin-®- cog-®-) 

Rl  =  2  Rl  cos’  — +  3  Rl  sin  9 

This  shows  that  in  addition  to 
the  desired  resistance  variation 
2Rl  cos’  9/2  there  is  also  introduced 


FIG.  1 — Basic  output  schematic  and  sec¬ 
tor  diagrams  show  phase-to-omplitude 
principle 


a  reactive  component,  caused  by 
the  circulating  current  common  to 
the  two  tank  circuits.  The  reac¬ 
tance  will  be  inductive  for  one  chan¬ 
nel  and  capacitive  by  an  equal 
amount  for  the  other  channel. 

Unfortunately  these  reactive  com¬ 
ponents  vary  with  the  operating 
angle  ft  making  it  impossible  to  bal¬ 
ance  them  out  completely  over  the 
entire  modulation  cycle  by  intro¬ 
ducing  fixed  reactances.  However, 
it  is  evident  that  if  enough  fixed 
reactance  of  the  proper  sign  is 
added  to  each  channel  to  make  the 
power  factor  unity  at,  or  slightly 
below,  the  operating  angle  chosen 
for  the  proper  carrier  power,  the 
power  factor  over  the  remainder  of 
the  modulation  cycle  will  remain 
good  except  near  the  amplitude- 
modulation  troughs  where  low  effi¬ 
ciency  is  of  little  consequence. 

Final  Amplifier 

If  we  assume  that  each  final  tube 
operates  as  a  constant  voltage  gen¬ 
erator,  the  power  drawn  from 
either  tube  varies  inversely  as  the 
square  of  cos  9/2.  When  the  oper¬ 
ating  angle  is  chosen  so  that  0/2 
varies  over  the  near-linear  portion 
of  the  cosine  curve,  the  load  imped¬ 
ance  and  power  output  vary  as  the 
square  of  the  angle  of  phase  separa¬ 
tion,  which  is  the  desired  result. 

It  is  also  of  interest  that  in 
actual  practice  the  loaded  Q  of  the 
90-degree  final  amplifier  plate-tank 
networks  may  vary  from  20  at 
carrier  to  5  for  a  positive  crest  of 
modulation  and  from  20  to  600  or 
so  depending  on  the  inherent  Q  of 
the  output  networks  for  a  negative 
trough  of  modulation.  For  good 
fidelity,  means  must  be  provided  to 
prevent  the  loaded  Q  of  the  tank, 
and  consequently  the  r-f  plate  volt¬ 
age,  from  rising  above  a  prede¬ 
termined  value  during  part  of  a 
modulation  cycle.  This  is  accom¬ 
plished  at  KOH  by  biasing  the  final 
amplifier  grids  so  that  plate  cur¬ 
rent  flows  during  a  large  portion  of 
the  positive  r-f  grid  driving  half 
cycles,  thus  keeping  the  output 
tanks  loaded  by  the  plate  circuits 
of  the  output  tubes.  Such  proce¬ 
dure  reduces  the  plate  efficiency  to 
approximately  70  percent  at  carrier 
level. 

A  further  improvement  in  r-f 
voltage  regulation  is  effected  by  the 
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FIG.  2 — Schematic  oi  5-kw  phase-to  omplitude  modulation  tronamitter.  Two  6AC7'«  are  ueed  at  cryitol  otcUlator  and  buiiet 


use  of  a  compensating  load  resistor 
R,  connected  between  the  grids  of 
the  final  amplifier  tubes.  When  con¬ 
ditions  of  phasing  between  the  two 
channels  of  the  transmitter  are 
momentarily  more  in  phase  less  r-f 
power  is  dissipated  in  R^.  This 
results  in  an  increase  of  final  am¬ 
plifier  grid  driving  power  at  the 
times  it  is  needed  or  during  positive 
excursions  of  modulation. 

During  negative  troughs  the  re¬ 
sistor  serves  to  reduce  the  driving 
power  and  the  final  amplifier  grid 
bias  voltage.  This  in  turn  reduces 
the  tendency  for  the  final  amplifier 
r-f  plate  voltage  to  rise  during  the 
portion  of  a  modulation  cycle  when 
the  final  amplifier  plate  circuits  are 
practically  unloaded.  The  current 
through  R,  varies  approximately  as 
(2  sin  %I2')E,IR,  where  is  the 
rms  r-f  plate  voltage  of  one  driver 
tube.  A  rather  complex  vacuum 
tube  r-f  voltage  regulator  is  used 
on  the  KFBK  50-kilowatt  transmit¬ 
ter  for  the  purpose  of  maintaining 
a  constant  r-f  voltage  at  the  plates 
of  the  final  amplifier  tubes. 

Overmodulaiion 

A  very  attractive  feature  of  this 
transmitter  not  obtainable  in  other 
transmitters  is  that  it  may  be  heav¬ 
ily  overmodulated  without  attend¬ 
ant  side  band  interference,  since 
the  two  phase-modulated  channels 
can  never  in  practice  be  exactly 
identical  in  power  output.  The 


carrier,  therefore,  will  not  cut  off 
during  accidental  overmodulation. 
The  positive  peaks  will  continue  to 
rise  until  the  two  phase-modulated 
channels  are  in  phase  or  until  the 
final  amplifier  tubes  are  saturated. 
Measurements  on  the  KOH  trans¬ 
mitter  show  10  percent  rms  distor¬ 
tion  at  110  percent  positive  peak 
modulation.  At  double  the  audio 
input  level  required  for  100  percent 
modulation  the  second  harmonic 
distortion  is  about  100  percent. 

This  may  be  understood  from  an 
inspection  of  Fig.  1C.  Here  22.5- 
degree  phase  excursions  in  the  two 
channels  will  cause  a  180-degree 
out-of-phase  condition  and  a  nega¬ 
tive  trough  of  amplitude  modula¬ 
tion.  Any  further  phase  changes 
in  the  same  direction  will  cause  the 
carrier  to  commence  increasing  in 
power.  This  is  a  condition  that 
would  change  an  over-all  negative 
feedback  circuit  momentarily  to 
one  of  positive  feedback  with  re¬ 
sultant  oscillation  over  a  portion 
of  the  input  audio  cycle. 

This  difficulty  was  minimized  on 
the  KFBK  50-kilowatt  transmitter 
by  inserting  a  properly-phased  car¬ 
rier  voltage  into  the  negative  feed¬ 
back  r-f  rectifier.  With  the  amount 
of  carrier  insertion  used  at  KFBK, 
oscillation  will  not  take  place 
until  positive  peaks  of  modulation 
of  approximately  130  percent  are 
exceeded.  The  most  straightfor¬ 
ward  manner  of  eliminating  this 


complexity  is  to  eliminate  the  neces¬ 
sity  for  the  negative  feedback  as 
was  done  in  the  KOH  transmitter. 

Designed  to  operate  without  neg¬ 
ative  feedback,  this  transmitter  has 
a  noise  level  of  —59  db  below  the 
100-percent  modulation  level,  an 
rms  distortion  at  100-percent  modu¬ 
lation  of  1.5  percent  at  low  and 
medium  audio  frequencies  and  2.8 
percent  at  7,500  cps.  The  distor¬ 
tion  is  predominantly  of  the  second- 
harmonic  variety,  which  is  difficult 
to  detect  even  with  a  trained  ear. 

Conclusion 

A  year  of  operation  of  this  trans¬ 
mitter  proves  it  to  be  stable,  reli¬ 
able  and  economical  of  tubes.  The 
total  power  drain  of  the  transmit¬ 
ter  averages  13.5  kilowatts  during 
operation.  Although  it  is  more 
critical  of  original  adjustment  than 
high-level-modulated  transmitters, 
its  economy  of  space,  power  and 
tubes  and  its  excellent  audio  fidelity 
and  its  ability  for  heavy  modulation 
recommend  this  type  of  transmitter 
to  those  stations  having  circuit- 
minded  chief  engineers  and  a  flair 
for  economy. 

The  author  wishes  to  thank  F.  E. 
Terman  and  Oswald  G.  Villard,  Jr. 
of  Stanford  University  and  William 
E.  Evans,  Jr.  for  their  invaluable 
assistance  in  the  development  of 
the  phase-to-amplitude  modulated 
transmitters  discussed  in  this 
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Exterior  oi  the  Climax  Obterratory,  when  a  prototype  ol  the  lyitem  deecribed  U  in  use 

SERVO  GUIDER  foi 


Photoelectric  devices  keep  telescope  free  from  aiming  errors  in  both  hour  angle  and 
declination.  Threshold  control  is  incorporated  to  aid  guiding  during  cloudy  periods. 
Most  changes  in  atmospheric  transmission  do  not  introduce  false  error  signals 


The  coronagraph  is  a  special 
form  of  refracting  telescope 
that  makes  it  possible  for  the  ob¬ 
server  to  look  at  the  edge  of  the 
sun  artificially  eclipsed  behind  a 
disk  within  the  telescope  so  that  the 
faint  features  above  the  limb  of  the 
sun  are  visible. 

To  maintain  the  artificial  eclipse 
and  so  prevent  the  intense  light 
from  the  disk  of  the  sun  from 
obscuring  the  phenomena  to  be 
observed,  the  telescope  must  be 
pointed  toward  the  sun  with  an  ac¬ 
curacy  of  about  one  second  of  arc. 

For  several  years  the  Harvard 
College  Observatory  coronagraph  at 
Climax,  Colorado,  was  pointed  satis¬ 
factorily  by  ofT-on  type  servo  guid- 
ers.'  The  continuous-control  servo 
guiders  described  in  this  article 
were  designed  to  control  a  new  im¬ 
proved  coronagraph.  The  first  of 
these  new  coronagraphs  is  now  in 
operation  at  Sacramento  Peak,  New 
Mexico,  and  a  similar  installation 
will  soon  be  made  at  Climax.  A 
prototype  of  the  servo  system  to  be 
described  has  been  in  operation  for 
FIG.  1 — Arranqemant  oi  component*  in  the  coronagioph  and  quider  teleicop*  the  past  two  years  On  the  Original 
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Block  dlaqrom  ol  hour-onqU  and  doclinatlon  quidon 
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Climax  coronagraph  installation. 

Since  the  apparent  movement  of 
the  sun  is  naturally  resolved  into 
two  components,  two  guiders  or 
servomechanisms  are  used  to  point 
the  telescope.  The  hour-angle  mo¬ 
tion  is  the  apparent  east-west  move¬ 
ment  of  the  sun  caused  by  the  rota¬ 
tion  of  the  earth  on  its  polar  axis. 
The  declination  motion  of  the  sun 
consists  of  small,  random  move¬ 
ments  plus  systematic  movements 
north  or  south  of  the  normal  east- 
west  movement 

The  hour-angle  and  declination 
guiders  correct  the  aiming  errors 
which  would  otherwise  arise  from 
such  factors  as  refraction  effects  in 
the  atmosphere,  lack  of  precision  in 
the  telescope  drive  mechanism, 
mounting  alignment  error,  and  flex¬ 
ure  of  the  telescope  tube.  Thus,  the 
sun  is  kept  accurately  in  the  tele¬ 
scope  sights  for  long  periods  of 
time  without  manual  corrections  by 
the  observer, 

Hour-Angle  Guider 

The  hour-angle  guider  may  be 
considered  as  a  system  having  a 


constant-velocity  input  with  more 
or  less  random  positive  and  nega¬ 
tive  displacements  added  to  it  The 
telescope  must  follow  the  constant- 
velocity  input  without  lag  and  also 
follow  the  random  deviations  as  well 
as  possible.  The  problems  encount¬ 
ered  in  the  design  of  such  a  system 
were  solved  largely  by  departing 
from  conventional  servo  practice  to 
the  extent  of  employing  a  syn¬ 
chronous  motor  to  supply  the  driv¬ 
ing  power. 

In  the  absence  of  any  error  in 
pointing  of  the  telescope,  this 
motor  is  driven  with  a  fixed  fre¬ 
quency.  This  solar-rate  frequency 
causes  the  telescope  to  follow  the 
constant-velocity  component  with¬ 
out  calling  in  the  servo  feedback 
loop.  Zero  error  signal  is  required 
to  run  the  telescope  at  the  mean 
apparent  velocity  of  the  sun. 

The  servo  loop  acts  to  vary  the 
frequency  of  the  drive  power  and 
thus  the  speed  of  the  motor  only 
when  the  input  deviates  from  this 
fixed  velocity.  This  enables  the  use 
of  a  simple  position  servo  rather 
than  a  velocity  servo  and  also  elimi¬ 


nates  the  need  for  the  differentially 
geared  correction  motor  used  in 
conjunction  with  the  constant-speed 
motor  in  conventional  astronomical 
telescope  drives. 

Low  inherent  time  lag  is  made 
possible  by  keeping  the  motor  in 
synchronization  during  all  speed 
variations.  The  guiding  accuracy 
is  limited  by  the  random  “seeing'* 
variations  caused  by  variable  differ¬ 
ential  refractive  indices  of  adjacent 
atmospheric  media,  even  with  the 
system  gain  well  below  the  thres¬ 
hold  of  instability.  Therefore,  anti¬ 
hunt  stabilization  is  unnecessary. 

Dec/ination  Guider 

The  basic  difference  between  this 
guider  and  the  hour-angle  guider 
results  from  the  absence  of  a  con¬ 
stant-velocity  component  in  the  de¬ 
clination  movement.  The  input  to 
this  guider  is  merely  a  set  of 
partially  random  displacements  or 
drifts  in  a  north-south  direction. 

The  declination  guider  is  similar 
to  the  hour-angle  guider  in  that  the 
servo  loop  operates  in  response  to 
displacements  between  the  sun  and 
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FIG.  2 — The  occulting  disk  assembly 
contains  guider  apertures  A.  relerence 
apertures  B  and  apertures  used  to 
extend  range  oi  retvim  C 


FIG.  3 — Placement  oi  luclte  tods  and 
phototubes  in  optical  head 


telescope.  The  servomechanism  is 
at  once  an  ordinary  position  servo 
and,  as  is  customary  with  such  sys¬ 
tems,  the  driving  power  is  supplied 
by  a  small  two-phase  low-inertia 
induction  motor. 

Guider  Optical  System 

The  optical  system  functions  as 
the  error  detector  for  the  two  servo¬ 
mechanisms.  Any  differential  angu¬ 
lar  displacement  between  telescope 
and  sun  produces  variations  in  light 
flux  proportional  to  this  displace¬ 
ment.  These  variations  are  con¬ 
verted  by  phototubes  into  electric 
currents  that  vary  with  the  error. 

The  optical  system  consists  of  a 
.simple  telescope  mounted  directly 
on  the  equatorial  table  of  the  coron- 
agraph.  The  guider  lens  produces 
an  image  of  the  sun  on  an  occulting 
disk  of  special  design.  Location  of 
coronagraph  and  guider  telescope 
components  is  shown  in  Fig.  1. 

The  guider  lens  produces  an  im¬ 
age  of  the  sun  slightly  larger  than 
the  special  occulting  di.sk.  The  con¬ 
figuration  of  the  disk  is  .shown  in 
-  Fig.  2.  The  apertures  located  par¬ 
allel  to  an  east-west  line  on  the 
image  are  used  to  detect  hour-angle 
errors:  the  apertures  located  par¬ 
allel  to  a  north-south  line  on  the 
image  are  used  to  detect  declination 
errors.  Two  beams  of  light  are  re¬ 
quired  for  each  coordinate. 

The  reference  beams  for  each  co¬ 
ordinate  are  taken  from  the  photo¬ 
sphere  or  disk  of  the  sun  and  pass 
through  the  apertures  located  be¬ 
tween  the  edge  and  center  of  the 
disk.  The  guide  beams  for  each 
coordinate  are  formed  from  a  por¬ 
tion  of  the  edge  of  the  image  that 
protrudes  beyond  the  occulting  disk. 
Under  conditions  of  zero  error,  the 
sun’s  image  is,  in  general,  concen¬ 
tric  with  the  occulting  disk  and 
nearly  equal  amounts  of  light  flux 
emerge  from  the  apertures  near 
the  center  and  at  the  edge  of  the 
disk. 

As  the  error  increases  from  zero, 
the  reference  beam  area  remains 


FIG.  4 — Optical  head  circuit.  Leads  A 
and  B  connect  to  the  grid  oi  the  con¬ 
trolled  amplUier  stage.  V>.  oi  the  hour- 
angle  circuit  and  also  to  ompUiler  Vu 
oi  thot  circuit.  Terminal  C  connects  to 
the  input  grid  oi  the  coscaded  poroUel-T 
ieedback  stages  oi  declination  circuit 


constant  while  the  guide  beam 
varies  in  area  roughly  in  propor¬ 
tion  to  the  deviation.  The  differ¬ 
ence  in  intensity  between  the  refer¬ 
ence  and  guide  beams  is  the 
measure  of  the  error  angle  of  the 
telescope.  Thus,  the  magnitude  of 
the  difference  of  the  two  beams  is 
proportional  to  the  magnitude  of  the 
error,  within  limits,  and  the  sign 
of  the  difference  is  indicative  of  the 
direction  of  the  error.  It  should  be 
noted  that  the  guider  cannot  cor¬ 
rect  for  the  apparent  vertical  con¬ 
traction  of  the  sun  caused  by  differ¬ 
ential  atmospheric  refraction  as  the 
sun  departs  from  the  zenith. 

Since  small  variable  inhomogenei¬ 
ties  in  the  photosphere  (sunspots, 
faculae,  filaments,  flares)  might 
change  the  reference  beam  intens¬ 
ity  and  thus  introduce  errors  in 
telescope  pointing,  the  area  of  the 
reference  beam  is  made  large  and 
a  light  reducing  filter  is  used  to 
equalize  the  light  flux  to  that  of 
the  edge  beam  at  zero  error.  Lucite 
rods  are  used  to  direct  the  light 
from  the  apertures  to  the  photo¬ 
tubes. 

The  phototubes  and  following 
portions  of  the  system  convert  the 
light  signal  into  an  error-propor¬ 
tional  direction-sensitive  electrical 
signal.  Since  the  error  signal  is  a 
function  of  the  difference  between 
the  two  light  beams,  uniform  varia¬ 
tions  in  atmospheric  transmission 
will  not  introduce  false  error  sig¬ 
nals.  The  sensitivity  of  the  error 
detector  varies  with  the  overall 
light  level  but  this  sensitivity  vari¬ 
ation  is  compensated  for  by  simul¬ 
taneously  applying  inverse  varia¬ 
tions  in  gain  to  an  amplifier  stage 
later  in  the  system. 

A  third  aperture  for  each  coordi¬ 
nate,  designated  C  in  Fig.  2,  is 
located  a  short  distance  away  from 
the  occulting  disk  on  the  side  op¬ 
posite  the  other  two  apertures.  No 
sunlight  passes  through  this  aper¬ 
ture  under  normal  guiding  condi 
tions.  However,  in  event  of  a  pro¬ 
longed  cloudy  period  resulting  in 
an  error  which  would  displace  the 
image  beyond  the  normal  reference 
apertures,  the  C  apertures  take 
over  the  function  of  reference  aper¬ 
tures.  In  this  way  the  range  of 
return  is  greatly  increased. 

The  placement  of  the  Lucite  rods 
and  phototubes  in  the  optical  head 
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is  shown  in  Fig.  3.  The  cathode- 
followers  provide  low-impedance 
outputs  for  the  signals  from  the 
telescope  to  the  cabinet  housing 
the  remainder  of  the  circuits. 

Electrical  Circuits 

The  electrical  circuits  of  the  two 
servomechanisms  are  shown  in 
Fig.  4,  6  and  6.  The  reference  and 
guide  phototubes  are  made  opera¬ 
tive  on  alternate  half  cycles  of  the 
power  line  voltage  by  the  action  of 
Vj  in  Fig.  6.  The  output  of  the 
phototubes  are  fed  to  cathode-fol¬ 
lowers  V„  V,  and  The  ampli¬ 
tudes  of  the  output  pulses  from  the 
cathode  followers  will  be  dependent 
upon  the  illumination  of  the  re¬ 
spective  phototube  cathodes. 

As  previously  explained,  the  light 
flux  reaching  the  reference  photo¬ 
tubes  is  not  subject  to  variation 
with  guiding  error,  but  changes 
only  with  variations  in  the  ambient 
light  level.  The  light  flux  reaching 
the  guide  photocells  is  a  function  of 
the  error  angle.  Therefore,  the 
difference  in  pulse  amplitudes  be¬ 
comes  the  indication  of  the  magni¬ 
tude  of  the  error  angle.  The  direc¬ 
tion  of  the  error  is  indicated  by  the 
relative  amplitude  of  the  guide 
pulse  with  respect  to  the  reference 
pulse. 

The  hour-angle  reference  and 
guide  pulses  appear  at  the  grid  of 
the  controlled  amplifier  stage 
The  pulses  are  amplified  and  coupled 
through  cathode  follower  V„  to  the 
input  of  the  phase-sensitive  detec¬ 
tor  F„  and  Vu.  The  cathode  fol¬ 
lower  provides  a  low-impedance  out¬ 
put  for  the  operation  of  a  remotely 
located  oscilloscope  used  to  monitor 
guiding  during  photographic  opera¬ 
tions. 

The  reference  pulse  is  also  ap¬ 
plied  to  amplifier  V^,  rectified  by 
Fu  and  used  to  make  the  gain  of 
V,  of  the  hour-angle  system  and 
Vu  of  the  declination  system  in¬ 
versely  proportional  to  the  ambient 
light  level.  Thus,  F,  and  Fa  com¬ 
pensate  for  the  variations  in  sensi¬ 
tivity  with  ambient  light  of  the 
error  detector. 

The  amplified  output  of  the  hour- 
angle  reference  and  guide  photo¬ 
tubes  is  converted  into  a  direct 
voltage  by  the  phase-sensitive  de¬ 
tector.  This  direct  voltage  is  thus 
an  almost  exact  replica  of  the  error 


Solar  prominence  photoqraph  taken  with  coronaqroph  telescope 


FIG.  5 — Hour.anqIe  drcuit.  Lead  A  connects  to  the  cathode  ioUower  fed  by  the 
hour-angle  reference  phototube  and  B  connects  to  the  hour-angle  guide  phototube 
circuit 


FIG.  6 — Declination  circuit.  C  coiuects  to  the  cathode  follower  fed  by  the  decllno- 
don  reference  and  guide  phototubes 
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as  a  function  of  time. 

Since  the  telescope  is  being  driven 
by  a  synchronous  motor,  its  angular 
velocity  is  exactly  proportional  to 
the  frequency  of  the  alternating 
voltage  applied. 

Speed  Control 

The  required  speed  control  is 
realized  by  driving  the  motor  with 
the  amplified  output  of  a  frequency- 
modulated  phase-shift  oscillator.' 
The  frequency  of  the  oscillator  is 
dependent  upon  the  d-c  grid-cath¬ 
ode  voltage  of  F,,  which  functions 
as  one  of  the  resistive  elements  in 
the  R-C  phase-shift  network  of  the 
oscillator.  The  grid  voltage  of  V„ 
is  the  d-c  output  of  the  phase-sensi¬ 
tive  detector  so  that  the  frequency 
of  the  oscillator  and  therefore  the 
speed  of  the  motor  is  a  function  of 
the  magnitude  of  the  error  angle 
between  telescope  and  sun. 

The  constant-velocity  component 
of  motion  for  zero  detector  output 
is  obtained  by  a  cathode  biasing 
system.  An  adjustable  voltage  of 
sufficient  stability  is  produced  by 
Fit.  This  voltage  normally  pro¬ 
duces  an  oscillator  frequency  of  ap¬ 
proximately  60  cycles.  The  drive 
mechanism  is  designed  to  give  the 
telescope  a  velocity  equal  to  the  ap¬ 
parent  velocity  of  the  sun  at  this 
frequency  so  that  in  event  of  guider 
failure  the  motor  may  be  operated 
from  the  60-cycle  power  line  and  the 
telescope  corrected  manually. 

The  simple  f-m  .system  used  pro¬ 
duces  an  increase  in  oscillator  out¬ 
put  voltage  with  an  increase  in  os¬ 
cillator  frequency.'  This  charac¬ 
teristic  tends  to  keep  the  power 
input  to  the  motor  constant  with 
respect  to  frequency  variation  so 
that  the  motor  operation  is  syn¬ 
chronous  at  all  times. 

The  telescope  declination  motion 
is  imparted  by  a  two-phase  drag- 
cup  motor.  The  motor  is  driven  by 
the  amplified  output  of  the  declina¬ 
tion  phototubes.  If  the  reference 
and  guide  pulses  are  of  equal  am¬ 
plitude,  the  condition  of  zero  error, 
the  lowest  frequency  component  in 
the  phototube  output  will  be  120 
cycles.  This  sigmal  will  be  attenu¬ 
ated  by  the  frequency-selective 
characteristics  of  the  declination 
amplifier  and  applied  to  the  motor. 
The  fixed  phase  excitation  is  from 
the  60-cycle  power  line;  therefore, 


Rear  view  of  cabinet  housinq  quideri 


this  null  signal  will  not  cause  rota¬ 
tion  of  the  motor  shaft. 

An  error  in  guiding  will  produce 
a  displacement  in  pulse  amplitudes 
thereby  introducing  a  directional- 
.sensitive  60-cycle  component  into 
the  output  of  the  phototubes.  This 
signal,  applied  to  the  motor  through 
the  amplifier,  will  cause  the  motor 
to  drive  the  telescope  in  such  a  di¬ 
rection  as  to  reduce  the  error  to 
zero.  By  keeping  the  time  constants 
small,  the  maximum  sensitivity  is 
again  limited  by  “seeing,”  rather 
than  system  instability.  In  an 
earlier  model  of  the  guider,  anti¬ 
hunt  provisions  were  incorporated 
but  operational  experience  has 
proved  these  unnecessary  in  the 
present  system. 

Frequeney-Selectiye 

Characteristics 

The  frequency-selective  char¬ 
acteristics  of  the  declination  ampli¬ 
fier  are  obtained  by  using  V„  and 
Vi,  in  cascaded,  parallel-T  feedback 
stages.*  These  amplifiers  are  tuned 
to  frequencies  of  51  and  68  cycles 
to  provide  a  constant  phase  shift 
with  frequency  around  60  cycles. 
This  is  done  to  maintain  the  proper 
phase  relation  between  the  fixed 
and  variable  phase  voltages  during 
expected  power  line  frequency  vari¬ 
ations  at  the  Sacramento  Peak  in¬ 
stallation.  The  remainder  of  the 
declination  circuit  is  conventional 
in  every  respect. 


To  facilitate  guiding  during 
cloudy  periods,  a  threshold  control 
has  been  incorporated  in  the  guider. 
When  clouds  obscure  the  sun,  the 
hour-angle  reference  phototube  out¬ 
put  decreases  with  a  resulting  de¬ 
crease  in  age  voltage.  When  the 
age  voltage  drops  below  a  prede¬ 
termined  level,  thyratron  is 
allowed  to  conduct  thus  closing  the 
relay  shown  in  its  plate  circuit. 
The  relay  grounds  the  declination 
signal  at  the  input  to  F»  so  that  no 
declination  corrections  are  made. 

An  auxiliary  set  of  contacts  on 
the  declination  relay  cause  a  relay 
located  on  the  hour-angle  chassis  to 
return  the  grid  of  F»,  the  fre¬ 
quency  control  tube,  to  ground.  The 
hour-angle  system  then  operates  at 
the  solar-rate  frequency  during  the 
cloudy  period.  When  the  clouds 
disappear,  the  age  voltage  rises  and 
the  guider  resumes  automatic  oper¬ 
ation  without  any  attention  from 
the  observer. 

In  the  guider,  the  power  supply 
is  placed  on  the  top  rack  of  the  cabi¬ 
net,  the  hour-angle  chassis  is  on  the 
middle  rack,  and  the  declination 
chassis  is  placed  on  the  bottom  of 
the  cabinet.  The  only  control  on 
the  front  panel  of  the  guider  is  the 
off-on  switch. 

The  guider  is  the  result  of  the 
efforts  of  Walter  0.  Roberts,  Super¬ 
intendent  of  the  High  Altitude  Ob¬ 
servatory,  John  W.  Evans,  Assist¬ 
ant  Superintendent,  R.  H.  Lee,  J.  C. 
Palmer,  and  the  writers.  Prelimi¬ 
nary  development  was  carried  on 
at  the  firm  of  W.  D.  Pratt,  consult¬ 
ing  engineer.  The  work  was  done 
under  a  research  and  development 
contract  administered  by  the  Air 
Force  Cambridge  Research  Labora¬ 
tory. 
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How  to  determine  focusing  strength  performance  and  resolution  characteristics  for  tv 
picture  tubes.  Equations  are  given  for  hoth  magnetic-focus  types  and  new  electrostatic- 
focus  tubes  designed  to  conserve  critical  materials 


Extensive  application  of  tele¬ 
vision  picture  tubes  utilizing 
magnetic  focus  and  deflection  some¬ 
what  complicated  the  problem  of 
tube  design  because  of  the  influence 
of  the  focus  and  deflection  devices 
on  tube  performance. 

Since  in  many  instances  the  tube 
designer  has  not  been  responsible 
for  the  design  of  components,  it  is 
desirable  to  study  the  magnetic-type 
cathode-ray  tube  in  a  basic  manner 
with  emphasis  on  those  perform¬ 
ance  characteristics  which  can  be 
modified  by  external  accessories. 

The  first  problem  to  be  consid¬ 
ered  is  the  determination  and  speci¬ 
fication  of  focusing  strength.  Tube 
manufacturers’  specifications  define 
the  focusing  strength  as  current  in 
a  standard  focus  coil  at  specified 
conditions  of  pattern  size,  anode 
voltage  and  brightness.  The  loca¬ 
tion  of  the  focus-coil  air  gap  is 
specified  with  respect  to  the  yoke 
or  neck  reference  line.  The  focus¬ 
ing  current  value  is  given  as  ap- 
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proximate,  or  with  a  wide  tolerance 
such  as  ±  20  percent.  However, 
focusing  devices  are  in  use  which 
cannot  achieve  the  range  required 
by  tube  specifications. 

The  simplest  approach  to  the 
problem  of  focus-strength  determi¬ 
nation  is  to  consider  the  magnetic 
focus  lens  as  represented  by  an  ideal 
thin  lens  of  an  analogous  optical 
system,  assuming  that  a  plane 
through  the  center  of  the  air  gap 
represents  the  Gaussian  plane  of 
the  lens.  Also,  it  may  be  assumed 
that  the  object  of  the  optical  system 
is  a  small  point  in  the  vicinity  of 
the  control-grid  aperture  and  that 
the  image  lies  at  the  tube  screen. 
Treating  the  lens  as  a  path-chang¬ 
ing  device,  it  is  obvious  that  to 
achieve  focus  at  the  image,  lens 
strength  must  change  as  the  angle 


through  which  a  given  ray  from 
the  object  is  changed. 

Figure  1  illustrates  the  geometry 
of  the  ideal  case.  The  height  from 
the  axis  of  the  intercept  of  an  ob¬ 
ject  ray  and  an  image  ray  is  taken 
as  a  constant  and  is  represented  by 
R.  The  object  distance  is  d  and  the 
image  distance  is  d'.  The  sum  of 
the  angles  a  and  0,  which  the  object 
and  image  rays  make  with  the  opti¬ 
ca)  axis,  is  assumed  to  be  a  factor 
proportional  to  lens  strength  and  is 
represented  by  S.  The  following 
relationships  may  be  derived 

5  -  a  +  3  -  Un->  +  tan-*  -~ 
R(d'  +  <1) 

~  d  d"  ~  dd'  ' 
since  R  <<  dor  d! 

_S_  _rf'_+d  _1_ 

R  ”  dd"  ~  f 

In  essence,  this  derivation  is  the 
familiar  thin-lens  relationship  1// 
=  1/u  +  1/v,  if  S/R  is  set  equal 
to  1/f.  Since  an  expression  is  avail- 
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Picture-Tube  Performance 


able  for  the  focal  length  of  a  thin 
magnetic  lens  in  terms  of  the  mag¬ 
netic  field  distribution  and  the  ac¬ 
celerating  voltage,  it  is  apparent 
that  the  focal  length  for  a  given 
case  may  be  taken  as  inversely  pro¬ 
portional  to  the  square  of  current 
in  the  electromagnetic  lens.  In 
the  idealized  case  the  focus  current 
may  be  expected  to  vary  as  the 
square  root  of  the  sum  over  the 
product  of  the  object  and  image 
distances. 

For  electromagnetic  lenses’ 


The  resulting  relationships  which 
are  the  most  useful  in  applying  the 
thin-lens  law  are  as  follows : 
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di  f  di' 

d,  dV  ' 
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(di  +  di')  dj  dt 

Jd,  +  d,')  d,  d,' 


(1) 


WTien  di  +  di'  =  di  +  d,' 
_/i_  /  dj  d:' 

/.  “I  d.dr 

When  di  =  dt 

/.  ^  J  (d,  +  d,')  d.’ 

°  ^  (d,  +  d,')  d/ 


(2) 

(3) 


Equation  1  gives  the  ratio  of  cur¬ 
rents  required  for  focus  in  the  gen¬ 
eral  case  of  two  different  sets  of 
object  and  image  distances.  Equa¬ 
tion  2  considers  the  special  case 
where  the  length  of  the  optical  sys¬ 
tem  is  a  constant.  This  equation 
is  useful  in  predicting  the  change 
in  focus  current  required  when  the 
focus  coil  is  located  at  different 
positions  on  the  neck  of  a  given 
tube  type.  Equation  3  is  the  case 
analogous  to  comparing  tubes  with 


FIG.  1 — Gvometry  oi  tbin-leni  letup  lor  evaluatinq  picture-lube  locus  strength 


FIG.  2 — Focus-current  Toriatlon  with  tube  sise  os  determined  by  Eg.  2  and  3 


the  same  gun  to  focus  coil  distance 
but  of  different  screen  size  or  de¬ 
flecting  angle. 

Test  Results 

To  test  the  validity  of  the  equa¬ 
tions,  a  number  of  measurements 
were  made  on  cathode-ray  tubes 
ranging  in  size  from  5  to  19  inches 
in  outside  diameter.  The  tubes 
tested  utilized  the  same  type  elec¬ 
tron  gun. 

Figure  2  shows  the  experimental 
results  on  a  19-in.  tube  as  compared 
to  a  5-in.  tube.  The  lower  solid  line 
curve  represents  the  measured  data 
for  the  19-in.  tube,  and  the  circles 
indicate  the  theoretical  points  using 
Eq.  2  and  setting  /,  =  /,  at  a  dis¬ 
tance  from  G,  to  focus-coil  gap  of 
2.2  inches. 

The  upper  solid  line  of  Fig.  2 
represents  measured  data  on  the 
5-in.  tube,  while  the  points  indi¬ 
cated  by  squares  were  computed 
using  Eq.  3  and  the  measured  19-in. 
data. 


Electrostatic  Focus 

Using  essentially  the  same  ap¬ 
proach  as  for  the  magnetic  focus 
case,  it  is  possible  to  derive  sim¬ 
ilar  equations  for  electrostatically 
focused  tubes. 

In  view  of  material  shortages  it 
has  been  proposed  to  eliminate  the 
need  for  external  focusing  com¬ 
ponents  by  the  use  of  an  electro¬ 
static  lens  of  the  Einzel  type.  This 
lens’  utilizes  a  focusing  electrode 
in  the  form  of  a  ring  or  disk  located 
between  electrodes  maintained  at 
final  anode  potential. 

Strength  of  a  given  lens  of  this 
type  is  a  function  of  the  focusing 
electrode  voltage  F,  and  the  anode 
voltage  V..  Setting  1/f  equal  to 
k  (V.  —  V,)/Vr,  the  general  equa¬ 
tion  for  variations  in  focus  voltage 
with  variations  in  tube  and  gun 
dimensions  becomes 

{di  di)  di  dj 

<tn  (di  -|-  di)  di  di 

where  <#>,  equals  V,i/V„  —  1  and  <f>, 
equals  \\t/Vn  —  1.  The  other  re¬ 
lationships  analogous  to  the  mag¬ 
netic  focus  case  may  be  derived 
from  the  preceding  equations. 

On  the  larger  sizes  of  direct-view 
tubes,  from  12  inches  up,  focusing 
strength  required  for  a  given  anode 
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FIG.  3 — TmI  pottern  appearance  at  near-merged  (leil),  merged  (center)  and  orer- 
merged  (right)  conditioni.  Reiult  was  obtained  by  slight  deiocusing  oi  pattern 


voltage  varies  only  slightly  with 
distance  to  the  screen  and  in  a 
direction  such  as  to  decrease  as  the 
tube  size  becomes  larger. 

The  greatest  variation  in  focus 
strength  on  existing  types  occurs 
with  variations  in  location  of  the 
focusing  device  with  respect  to  the 
electron  gun.  To  minimize  the 
range  of  adjustment  required  for 
such  devices,  it  is  desirable  to  locate 
with  respect  to  the  electron  gun 
rather  than  to  a  reference  point  on 
the  tube  neck  or  bulb  body. 

Resolution  Capability 

The  second  problem  of  major 
importance  is  the  resolution  capa¬ 
bility  of  a  given  picture-tube  type 
and  the  influence  of  external  com¬ 
ponent  designs  on  this  character¬ 
istic.  A  method  of  vertical  resolu¬ 
tion  determination  has  been  used 
which  is  an  adaptation  of  the 
merging-pattern  type  of  line-width 
measurement  used  extensively  for 
industrial  and  military  instrument 
and  indicator  tubes. 

In  applying  this  method  to  tele¬ 
vision  picture  tubes,  525-line  inter¬ 
laced  scanning  is  used  with  the 
horizontal  width  adjusted  to  normal 
picture  size.  The  tube  is  operated 
without  video  modulation,  but  by 
means  of  a  grid-gating  circuit,  a 
square-wave  blanking  signal  is  used 
to  remove  the  interlaced  scan. 
Elimination  of  the  interlace  results 
in  a  highly  stable  pattern  which  is 
necessary  for  determination  of  the 
vertical  amplitude  at  which  the  in¬ 
dividual  scanning  lines  appear  to 
merge  and  are  no  longer  discern¬ 
ible  as  individual  lines. 

Figure  3  illustrates  the  appear¬ 
ance  of  a  test  pattern  at  a 
near-merged  (left  side),  merged 
(center)  and  over-merged  condi¬ 
tion  (right).  This  result  was  ob¬ 
tained  by  slight  defocusing  of  the 
pattern  to  show  all  three  conditions 
at  the  same  time.  On  all  of  the 
types  tested,  the  merged  condition 
was  readily  discernible  and  the 
reproducibility  of  observed  data 
was  good. 

Vertical  resolution  may  be  de¬ 
termined  by  the  formula  R  =  N.V/ 
2h,  where  R  is  the  apparent  vertical 
resolution  in  number  of  lines,  V 
is  the  maximum  vertical  dimension 
of  picture  scan,  h  is  the  measured 
height  of  the  merged  pattern  and 


.V.  is  the  total  number  of  scanning 
lines. 

Figure  4  shows  the  results  of 
measurements  made  on  a  19-in. 
type  picture  tube.  In  this  case,  the 
resolution  was  measured  as  a  func¬ 
tion  of  location  of  the  focusing 
component  with  respeJt  to  the  con¬ 
trol-grid  aperture. 

A  change  in  distance  of  1  inch 
causes  a  change  in  resolution  of 
from  435  to  720  lines  and  resolution 
changes  approximately  inversely 
with  focus  current  in  the  electro¬ 
magnetic  coil. 

With  the  size  and  current  distri¬ 
bution  of  the  object  fixed,  the  tube 
designer  can  change  resolution  by 
changing  the  location  of  the  elec¬ 
tron  gun  with  respect  to  the  focus 
device  or  by  introducing  varying 
degrees  of  electrostatic  prefocusing 
between  the  object  and  the  focus 
lens.  The  ultimate  result  of  either 
method  is  to  produce  a  larger  beam 
diameter  at  the  focus  and  deflection 
region  if  the  center  re.solution  is 
increased,  or  a  smaller  beam  diam- 


FIG.  4 — Focua  currani  and  vertical  reio- 
luUon  at  a  lunctioa  oi  distance  irom 
control  grid  to  iocus-coil  gap  ior  a  19-in. 
magnetic-typo  picture  tube 


eter  if  the  resolution  is  decreased. 

A  low-center  resolution  cathode- 
ray  tube  has  less  deflection  distor¬ 
tion  and  gives  the  viewer  the  im¬ 
pression  that  the  focus  is  uniform 
over  the  entire  picture  area.  The 
viewer  may  find  this  more  pleasing 
than  added  detail  sharpness  in  the 
central-picture  zone  achieved  at  the 
expense  of  focus  uniformity. 

To  resolve  this  problem,  side-by- 
side  comparison  tests  were  made  on 
a  number  of  tubes  with  known  ver¬ 
tical  resolution  characteristics.  It 
was  found,  considering  the  central 
picture  area  alone,  that  a  definite 
preference  existed  for  tubes  with 
resolution  figures  in  excess  of  500 
lines,  because  of  increased  detail 
contrast. 

When  the  same  testa  were  made 
considering  the  entire  scanning 
area,  those  tubes  with  very  high 
resolution  were  found  objectionable 
because  of  the  lack  of  focus  uni¬ 
formity  from  the  center  to  the 
picture  edges.  On  tubes  of  low 
resolution,  below  400  lines,  the  lack 
of  detail  sharpness  was  found  ob¬ 
jectionable  despite  excellent  uni¬ 
formity  of  focus. 

On  the  basis  of  such  subjective 
tests,  a  vertical  resolution  range  of 
from  450  to  550  lines  was  chosen  as 
optimum  with  a  preference  for  the 
higher  side  of  the  range  in  view 
of  the  increased  availability  of  low- 
distortion  deflection  yokes. 

References 

(1)  I.  G.  Maloff  and  D.  W.  Epstein,  *'EIec> 
Iron  Optics  in  Television/*  McGraw-Hill  Book 
Co..  Inc.,  New  York.  1938. 

(2)  K.  R.  Spangenberf.  **V*acuiim  Tubes'*, 
McGraw-Hill  Bo^  Co.,  Inc.,  New  York,  p  386, 
1948. 


ELECTRONICS  — May,  J95I 


125 


1 


Automatic  Calibration  of 
Radiosonde  Baroswitches 
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Production-line  calibrator  turns  out  individual  150-point  calibration  charts  for  16  pres¬ 
sure  switches  simultaneously  in  8  minutes  without  human-element  errors.  Servo  motor 
moves  phototube  to  follow  top  of  mercury  column  in  automatic  barometer,  and  synchro 
generator  transmits  column  position  to  chart-printing  recorders 


CALIBRATION  of  the  precision 
multipoint  pressure  switches 
of  meteorological  radiosondes  in¬ 
volves  determining  the  exact  pres¬ 
sure  required  to  make  each  of  150 
successive  electrical  contacts.  Be¬ 
fore  the  development  of  the  auto¬ 
matic  calibrator  for  these  baro¬ 
switches,  an  operator  working  with 
her  individual  bell  jar,  test  barom¬ 
eter  and  audio  oscillator  would  ob¬ 
serve  the  exact  pressure  value  cor¬ 
responding  to  each  5th  contact. 

About  6  years  ago  a  simple  auto¬ 
matic  calibrator  was  developed  con¬ 
sisting  essentially  of  a  mercury  J 
tube,  with  one  end  connected  to  the 
test  chamber  and  the  other  end 
open  to  the  atmosphere.  A  float 
switch  arrangement  followed  the 
top  of  the  mercury  in  the  open  end 
and  controlled  10  recorders,  each  of 
which  recorded  the  data  from  a 
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switch  in  the  test  chamber.  While 
relatively  crude  in  the  light  of  mod¬ 
ern  instrument  development,  this 
equipment  was  effective  and  has 
successfully  calibrated  approxi¬ 
mately  750,000  baroswitches. 

Recent  design  modifications  in 
the  baroswitch,  plus  greatly  in¬ 
creased  accuracy  requirements,  ne¬ 
cessitated  modernization  of  the 
calibration  procedure.  A  photoelec¬ 
tric  follower  was  developed  to  re¬ 
place  the  float  switch,  and  chart 
scale  length  was  increased  from 
lU  inches  to  about  30  inches  for 
the  full  30-inch  range  of  atmos¬ 
pheric  pressure.  This  made  each 
millibar  division  approximately  rfa 


inch,  the  millibar  being  roughly 
0.001  atmosphere.  The  individual 
test  points  were  printed  on  this 
scale  by  a  recording  mechanism, 
with  sufficient  test  points  numbered 
to  identify  any  test  point  at  a 
glance.  To  handle  such  a  scale  it 
was  decided  to  use  the  rather  un¬ 
usual  method  of  feeding  the  paper 
through  the  recorder  in  proportion 
to  the  changes  in  the  test  chamber 
pressure,  rather  than  in  proportion 
to  time  as  is  used  in  many  conven¬ 
tional  recorders. 

The  complete  calibration  equip¬ 
ment  as  finally  designed  results  in 
an  extremely  simple  procedure  for 
the  operator.  He  merely  loads  16 
baroswitches  into  the  test  cham¬ 
ber,  closes  the  door,  pushes  a  start 
button  and  8  minutes  later,  re¬ 
moves  the  16  baroswitches  from  the 
chamber  and  16  corresponding  cali- 


FIG.  I — Arrangement  ol  automatic  barometer  that  FIG.  2 — Method  of  driving  chart  paper  in  recorder  ai  function  of  changing 

meaiurei  pretiure  in  test  chamber  pressure  in  test  chamber 
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Tail  chamber  ior  holdinq  boroiwitchat  Is  at  riqht,  with  Tacuum  pump  undsmsath  tor  Toryinq  prsssurs  In  chamber  from  otmoo- 
pbsrlc  to  vacuum.  Sorro  amplUlsr  Is  In  ironl  of  pump  in  lower  compartment,  and  charl-printinq  recorders  are  on  bench 


bration  charts  from  the  16  record¬ 
ers  incorporated  in  the  equipment. 

Automatic  Barometer 

The  basic  measuring  element  is  a 
mercury  column,  chosen  because  of 
the  high  accuracy  obtainable  to¬ 
gether  with  freedom  from  drift  and 
hysteresis  problems.  An  accuracy 
in  the  order  of  0.02  percent  of  full 
range  is  obtainable  from  the  meas¬ 
uring  system,  and  the  over-all  accu¬ 
racy  including  the  recorder  is  0.05 
percent. 

The  biggest  and  most  variable 
error  encountered  in  an  ordinary 
mercury  column  is  due  to  tempera¬ 
ture  variations,  and  is  corrected  by 
placing  the  column  in  a  constant- 
temperature  cabinet.  Using  a  con¬ 
tinuously  operating  vacuum  pump 
to  maintain  a  high  order  of  vacuum 
at  the  top  of  the  mercury  column 
eliminates  the  next  most  trouble¬ 
some  feature  of  the  ordinary  ba¬ 
rometer,  uncertainty  as  to  the  order 
of  vacuum  above  the  column.  Scale 
linearity  is  assured  by  the  use  of 
machined  parts  and  precision  bore 
glass  tubing. 

A  rectangular  metal  housing  sur¬ 
rounding  the  mercury  column  near 
the  top  contains  a  light  source  and 
phototube  system  used  to  detect  the 
location  of  the  top  of  the  mercury 
column.  This  housing  is  moved  up 
and  down  the  tube,  to  follow  the 
mercury  column,  by  a  precision  lead 


screw  located  behind  the  mercury 
column.  In  the  phototube  assembly, 
the  use  of  an  optical  condensing  sys¬ 
tem  was  avoided  to  simplify  adjust¬ 
ment  and  maintenance.  A  system  of 
slits  collimates  the  light  between 
the  lamp  and  the  phototube.  A  plas¬ 
tic  concave  cylindrical  lens  is  used 
to  spread  this  narrow  beam  of  light 
evenly  over  the  area  of  the  photo¬ 
tube  cathode.  A  second  phototube 
illuminated  by  the  same  lamp 
through  another  slit,  having  an  ad¬ 
justable  shutter,  compensates  for 
variations  in  intensity  of  the  light 
source. 

A  2-phase  5-watt  a-c  motor  geared 
to  the  lower  end  of  the  screw  acts 
as  the  servo  motor  in  a  precision 
servo  system  controlled  by  the  pho¬ 
totube.  One  phase  is  fed  directly 
from  the  115-volt,  60-cycle  supply. 
The  other  phase  is  driven  from  an 
amplifier  fed  by  the  phototube.  This 
motor,  working  from  the  amplifier 
signal,  drives  the  lead  screw  in  a 
direction  to  bring  the  phototube 
toward  the  location  of  the  top  of 
the  mercury  column.  A  conventional 
counter  driven  by  the  top  end  of  the 
lead  screw  shows  pressure  in  milli¬ 
bars  directly.  A  synchro  generator, 
also  driven  by  the  lead  screw  gear, 
transmits  mercury  column  position 
information  to  the  recorders  in  the 
system. 

Figure  1  shows  the  basic  action 
of  the  phototube  amplifier  circuit. 


which  is  essentially  a  conventional 
electronic  servo  system.  The  ampli¬ 
fier  receives  a  signal  from  the  pho¬ 
totube  which  is  proportional  to  the 
error  in  location  of  the  phototube 
relative  to  the  location  of  the  mer¬ 
cury  column  top.  This  is  d-c  voltage 
proportional  in  value  to  the  ampli¬ 
tude  of  the  error,  reversing  in 
polarity  when  the  sign  of  the  error 
reverses.  This  signal  is  fed  into  an 
R-C  network  which  modifies  it  in 
such  a  manner  as  to  produce  dy¬ 
namic  stability  of  the  entire  system, 
principally  counteracting  the  in¬ 
ertia  effects  of  the  servo  motor 
rotor  and  attached  rotating  parts. 

The  synchronous  vibrator-type 
modulator  converts  this  d-c  voltage 
into  a  60-cycle  a-c  voltage  with  am¬ 
plitude  proportional  to  error  and  a 
phase  shift  of  180  deg  with  change 
in  sign  of  the  error,  '^is  signal  is 
fed  through  one  stage  of  voltage 
amplification  and  a  power  amplifier 
stage  to  the  control  phase  of  the 
servo  motor.  The  closed  loop  of  the 
conventional  servo  system  is  com¬ 
pleted  through  the  mechanical  lead 
screw  back  to  the  phototube  car¬ 
riers. 

Chart  Printer 

The  sprocket  wheel  driving  the 
paper  chart  of  the  recorder  is  lo¬ 
cated  below  the  hold-down  fingers 
at  either  edge  of  the  chart.  This 
sprocket  is  driven  by  another  pre- 
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Chart-printing  recorder.  Line*  and  numeral!  at  right  of  printed  icale  are  put  on  by 
the  recorder  autosnatically  by  hommer-octuatsd  type  wheels,  giring  cver-all  chart 
accuracy  of  0.05  percent 


cision  servo  motor  system  receiving 
its  control  signal  from  the  auto¬ 
matic  barometer.  With  this  arrange¬ 
ment  the  paper  position  becomes  a 
precise  function  of  the  mercury 
column  position  in  the  automatic 
barometer.  For  this  to  be  true,  pre¬ 
cision  printing  and  punching  of  the 
perforated  charts  is  necessary,  a.s 
the  principal  source  of  error  is  in 
maintaining  good  registration  be¬ 
tween  sprocket  holes  and  chart 
printing.  Such  charts  have  been  ob¬ 
tained  after  some  effort  and  are  in 
the  form  of  a  continuous  strip  sev¬ 
eral  thousand  charts  long  with  per¬ 
forations  between  each  chart  Tor 
easy  separation. 

Two  printing  hammers  with  their 
associated  electromagnetic  drives 
are  at  the  top  of  the  recorder.  The 
lefthand  hammer  prints  the  index 
marks  for  successive  test  points. 
The  right-hand  hammer  prints  the 
test  point  numbers,  printing  every 
5th  number  only.  Directly  below  the 
hammers  and  under  the  paper  is 
located  a  fixed  index  point  below  the 
left  hammer  and  a  number  type 
wheel  below  the  right  hammer.  This 
type  wheel  moves  after  every  index 
printing  but  requires  five  fuich 
moves  to  travel  from  one  type  posi¬ 
tion  on  its  circumference  to  the 
next.  A  carbon  paper  ribbon  is  lo¬ 
cated  between  hammers  and  chart. 

The  recorder  mechanism  is  shown 
in  Fig.  2.  The  paper  drive  sprocket 
wheel  is  gear-driven  by  a  2-watt, 
2-phase,  60-cycle,  low-inertia  servo 
motor.  The  sprocket  wheel  gear  in 
turn  drives  a  synchro  control  trans¬ 
former  which  has  a  gear  ratio  cor¬ 
responding  to  36  millibars  on  the 
chart  per  revolution  of  the  control 
transformer.  Since  synchro  control 
transformers  of  this  type  are  ac¬ 
curate  to  well  under  1  deg  of  rota¬ 
tion,  this  gear  ratio  produces  a 
basic  accuracy  of  0.1  millibar  or 
0.01  percent  of  full  range. 

The  type  wheel  motor  in  Fig.  2  is 
a  geared  motor  producing  60-rpm 
shaft  speed  and  driving  the  motor 
stop  cam  and  the  input  member  of 
a  Geneva  stepping  drive.  The  motor 
stop  cam  serves  to  stop  the  motor 
after  one  revolution  of  its  shaft. 
The  Geneva  drive  has  a  reduction 
of  5  to  1  and  drives  the  number 
cam,  also  the  type  wheel  counter¬ 
shaft  through  a  30-to-l  gear  re¬ 
duction.  The  countershaft  carries 


the  re.set  direction  cam  and  reset 
stop  cam. 

At  the  end  of  a  recording  cycle, 
the  print  wheel  is  reset  by  continu¬ 
ously  driving  the  type  wheel  motor 
in  a  direction  to  move  the  type 
wheel  back  to  its  starting  position 
by  the  shortest  path.  The  reset  di¬ 
rection  cam  controls  the  direction 
of  motor  rotation  to  produce  this 
elfect,  while  the  stop  cam  stops  the 
motor  when  the  starting  position  is 
reached.  This  countershaft  also 
drives  the  type  wheel  through  a 
1-to-l  gear  ratio.  A  ribbon  drive, 
not  shown  in  the  diagram  for  sim¬ 
plicity,  is  driven  by  the  type  wheel 
motor  through  a  ratchet  mechanism 
which  prevents  backing  up  of  the 
ribbon  when  the  motor  is  run  back¬ 
wards  during  a  reset  operation. 

Chari  Drive 

The  signal  coming  from  the  auto¬ 
matic  barometer  via  a  program  con¬ 
trol,  showing  the  mercury  column 
position,  is  fed  to  the  synchro  con¬ 
trol  transformer  in  the  recorder. 
This  is  a  typical  3-phase,  60-cycle 
.synchro  secondary  signal.  The  con¬ 
trol  transformer  compares  the 
sprocket  wheel  position  with  the 


signal  from  the  barometer,  and  pro¬ 
duces  a  single-phase  60-cycle  signal 
proportional  in  amplitude  to  the 
position  error  and  having  a  180-deg 
phase  shift  with  a  change  in  sign 
of  the  error.  This  signal  is  fed  into 
a  .stabilizing  network  similar  in 
purpose  to  that  in  the  barometer. 

After  passing  through  two  stages 
of  amplification,  the  signal  is  fed 
into  the  servo  motor  control  wind¬ 
ing.  The  servo  motor  then  drives 
the  sprocket  wheel  in  a  direction  to 
reduce  the  error  shown  by  the  con¬ 
trol  transformer.  The  sprocket 
wheel  gearing  acts  to  close  the 
servo  loop  back  to  the  control  trans¬ 
former.  Since  the  speed  of  this 
servo  is  considerably  faster  than 
that  of  the  barometer,  no  difficulty 
is  encountered  from  failure  in  syn¬ 
chronization  between  the  barometer 
and  recorder  so  long  as  operation 
is  uninterrupted. 

With  each  make  of  the  baro- 
switch  contacts  in  the  test  chamber, 
a  signal  is  fed  to  an  electronic  relay 
in  the  printing  system.  The  elec¬ 
tronic  relay  reduces  the  load  on  the 
delicate  baroswitch  contacts.  The 
output  of  the  relay,  is  a  pulse  which 
closes  a  magnetic  relay  momen- 
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tarily,  producing  a  power  pulse  to 
operate  the  printing  hammers.  This 
pulse  is  fed  directly  to  the  index 
hammer  mechanism,  but  the  pulse 
to  the  number  hammer  passes 
through  the  cam-actuated  number 
switch  that  is  only  closed  for  one 
out  of  five  pulses,  allowing  print¬ 
ing  of  5th  contacts  only. 

The  magnetic  relay  pulse  is  also 
fed  into  the  type  wheel  motor  relay 
network,  which  acts  to  drive  the 
motor  until  a  signal  is  received 
from  the  motor  stop  switch  after 
one  shaft  revolution. 

Operating  Sequence 

The  program  control  controls  the 
operation  of  the  barometer  and  re¬ 
corders  in  proper  sequence.  It  in¬ 
cludes  necessary  auxiliary  func¬ 
tions,  consisting  of  a  pressurizing 
mechanism,  an  evacuating  mechan¬ 
ism,  a  venting  mechanism  and  a 
test  circuit  used  in  testing  opera¬ 
tion  of  the  equipment  and  calibrat¬ 
ing  the  calibrator.  The  baroswitches 
to  be  calibrated  snap  into  two  trays, 
each  carrying  eight  switches.  These 
trays  slide  into  the  test  chamber 
and  automatically  plug  into  the 
electrical  circuit  by  means  of  a  plug 


system  located  at  the  rear  of  the 
test  chamber.  A  quick-acting  door 
clamp  seals  the  chamber  door. 

The  vacuum  rate-sensing  me¬ 
chanism  consists  of  a  metal  sylphon 
connected  to  the  test  chamber  sys¬ 
tem  and  balanced  by  a  heavy  helical 
spring.  The  extension  of  this  spring 
is  controlled  by  a  motor-driven  cam 
on  which  the  desired  pressure-time 
cycle  has  been  cut.  In  operation, 
revolution  of  the  cam  produces 
varying  tension  in  the  spring  which, 
if  not  balanced  by  pressure  changes 
in  the  sylphon,  moves  the  core  of  a 
small  differential  transformer  lo¬ 
cated  between  the  spring  and  bel¬ 
lows.  The  a-c  signal  from  this 
transformer,  fed  through  the 
amplifier,  drives  the  motor  of  the 
control  valve  in  a  direction  to 
change  the  pressure  so  as  to  reduce 
the  error  thus  indicated. 

The  sequence  of  operation  begins 
with  the  closing  of  the  start  switch 
by  the  operator.  This  energizes  the 
pressure  relay  network,  which  in 
turn  opens  the  pressure  solenoid 
valve  and  starts  the  air  compressor. 
Pressure  builds  up  in  the  test  cham¬ 
ber  until  the  high-pressure  contact 
on  the  servo  pressure  switch  on  the 
control  chassis  closes  at  a  pressure 
of  1,070  millibars.  This  closure  acts 
on  a  relay  network  to  close  the  pres¬ 
sure  solenoid  and  shut  off  the  air 
compressor.  Simultaneously  the  re¬ 
corder  paper  feed  servos,  the 
recorder  printing  circuit  and  the 
evacuation  rate  mechanism  motor 
are  activated. 

The  chamber  is  evacuated  at  a 
rate  predetermined  by  the  contour 
of  the  pressure  rate  cam,  while  the 
16  recorders  simultaneously  record 
the  switch  closures  of  their  respec¬ 
tive  baroswitches.  This  action  con¬ 
tinues  until  evacuation  is  carried  to 
a  pressure  of  somewhat  less  than  5 
millibars,  at  which  point  the  low- 
pressure  contact  of  the  servo  pres¬ 
sure  switch  is  closed.  This,  acting 
on  the  relay  network,  shuts  off  the 
recorder  servos  and  printing  cir¬ 
cuits.  The  recorder  reset  circuit  is 
simultaneously  energized,  which  ac¬ 
tivates  the  evacuation  rate  control 
reset,  the  recorder  reset  mechan¬ 
isms  and  the  vent  solenoid  on  the 
test  chamber. 

As  soon  as  the  test  chamber  pres¬ 
sure  has  reached  atmospheric  pres¬ 
sure,  the  operator  may  open  the 


chamber  and  remove  the  16  baro¬ 
switches.  The  recorder  servos  and 
printing  circuits  are  deenergized 
during  the  return  of  the  test  cham¬ 
ber  pressure  to  atmospheric  to  pre¬ 
vent  feeding  the  chart  back  into  the 
recorder  and  to  avoid  extraneous 
printing  by  baroswitch  contact 
action  during  the  switch  closures 
resulting  from  the  increasing  pres¬ 
sure. 

Before  starting  another  calibra¬ 
tion  cycle,  the  operator  feeds  the 
finished  chart  out  of  the  recorder 
and  sets  the  next  chart  at  approxi¬ 
mately  the  pressure  at  which  the 
high-pressure  contact  of  the  servo 
pressure  switch  closes.  When  this 
contact  closes  during  the  next  cali¬ 
bration  cycle,  the  chart  is  auto¬ 
matically  synchronized  with  the 
barometer  by  the  recorder  servo 
system. 

At  mercury  column  speeds  above 
10  millibars  per  second,  up  to  the 
maximum  of  about  15  millibars  per 
second,  the  servo  system  tends  to 
lag  behind  the  mercury  column  ex¬ 
cessively.  To  avoid  danger  of  inac¬ 
curate  readings  due  to  excessive 
speed,  a  neon  bulb  connected  across 
the  control  phase  of  the  servo  motor 
lights  at  about  10  millibars  per  sec¬ 
ond  as  a  warning  to  the  operator. 
Since  control  phase  voltage  is  a 
criterion  of  phototube  position  error 
relative  to  the  mercury  column,  lags 
due  to  excessive  mechanical  friction 
will  also  be  indicated.  The  forma¬ 
tion  of  dirt  deposits  on  the  glass 
tube  has  not  proved  to  be  a  problem 
in  connection  with  the  use  of  a  pho¬ 
totube  pickup,  provided  a  clean  sys¬ 
tem  is  maintained. 

Other  Applications 

The  equipment  described  may  be 
used  as  a  general  laboratory  preci¬ 
sion  barometer.  Elimination  of  cor¬ 
rections  and  the  ease  of  reading  to 
high  accuracies  without  optical 
magnification  or  parallax  is  of  great 
value  where  much  pressure  observa¬ 
tion  is  required.  Other  uses  include 
remote  indication  of  barometric 
pressure  by  synchro  repeaters,  au¬ 
tomatic  pressure  recording  of  other 
phenomena  adaptable  to  electric 
switching  technique  and  the  de¬ 
velopment  of  programming  equip¬ 
ment  suitable  for  adapting  the 
barometer-recorder  combination  to 
other  products. 
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Simplified  Q  Multiplier 


Portion  of  cathode-foUower  output  is  stepped  up  by  passive  components  and  fed  back  to 
grid  of  tube  to  give  extremely  high  selectivity  with  absolute  stability.  Extra  parts  needed 
are  one  tube,  one  capacitor  and  two  resistors 


WITH  THE  RISE  of  radio  naviga¬ 
tion,  c-w  radar,  and  other 
systems  requiring  maximum  signal- 
to-noise  ratio,  there  have  grown  up 
in  recent  years  a  large  number  of 
applications  for  amplifying  systems 
of  very  narrow  bandwidth.  Since 
the  basic  limitation  on  the  narrow¬ 
ness  of  bandwidth  which  can  be 
obtained  in  an  ordinary  tuned  am¬ 
plifier  is  the  resistance  associated 
with  the  tuned  circuit  it  uses,  it 
seems  logical  that  one  solution  to 
the  problem  would  be  the  use  of  an 
active  network  to  supply  energy  to 
the  system  according  to  exactly  the 
same  laws  by  which  the  resistance 
dissipates  it,  so  that  some  of  the 
effect  would  be  cancelled  out. 

The  use  of  such  active  networks, 
known,  for  obvious  reasons,  as 
negative  resistances,  turns  out  to 
be  an  entirely  practical  method  of 
raising  the  Q  of  a  tuned  circuit. 
Ohm’s  law  holds  exactly  for  a  nega¬ 
tive  resistance  element,  except  for 
sign  change,  so  it  is  possible  to 
treat  it  exactly  as  any  other  cir¬ 
cuit  component,  even  to  the  extent 
of  combining  it  with  the  positive 
resistances  in  the  circuit. 

Consider,  for  instance,  a  tuned 
circuit  having  an  equivalent  par¬ 
allel  resistance  R.  The  initial 
value  for  Q  would  be 


and  suppose  there  is  put  in  parallel 
with  this  tuned  circuit  an  active 
network  having  a  negative  resis¬ 
tance  characteristic.  The  negative 
resistance  can  be  combined  with  the 
positive  resistance  of  the  circuit  by 
the  usual  laws  of  combination  of 
parallel  resistances  to  give  the 
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following  relationship  for  R.f,: 
(-AO*  _  R  R, 


R^ii ' 


-E."  (2) 


(-«.)+«  Rn-R 

which  is  obviously  greater  than  the 
original  R,  corresponding  to  a 
multiplication  of  the  original  Q  by 
a  factor  equal  to  the  ratio  of  the 
two  resistances.  In  other  words 


<?•»  _ 

Q,  “  R.-R 


(3) 


This  Q  multiplication  can  be  made 
arbitrarily  large  by  simply  letting 
R,  approach  R.  • 


Practical  Systems 

A  number  of  systems  have  been 
used  to  secure  this  negative  resist¬ 
ance  characteristic,  such  as  secon¬ 
dary  emission  in  a  tetrode  (dyna- 
tron)‘  or  the  formation  of  a  virtual 
cathode  between  screen  and  sup¬ 
pressor  (transitron)’.  By  far  the 
most  satisfactory  method  to  date, 
however,  has  been  the  use  of  posi¬ 
tive  feedback  around  a  vacuum-tube 
amplifier.”  This  basic  method  is 


used  in  the  new  circuit  proposed 
here. 

Consider  an  amplifier  of  gain  A 
and  internal  resistance  Ri  such  as 
is  represented  schematically  in  Fig. 
lA,  and  assume  that  positive  feed¬ 
back  is  introduced  through  the  re¬ 
sistor  R,. 

Under  the  assumption  that  the 
input  resistance  of  the  amplifier  is 
so  high  compared  to  the  other  cir¬ 
cuit  resistances  that  it  may  be  neg¬ 
lected — a  condition  easily  realizable 
in  practice — Kirchhoff’s  voltage  law 
can  be  applied  to  yield  the  following 
equation 

*1  =  iiR/  iiXi  -I-  .4*1  (4) 

which  can  be  rearranged  to  yield 


where  Z,  is  simply  the  effective  in¬ 
put  impedance  of  the  circuit. 

This  effect  is  the  basis  for  the  in¬ 
creased  selectivity  of  the  ordinary 
regenerative  amplifier  or  detector. 
Such  a  regenerative  circuit,  how¬ 
ever,  lacks  the  important  character¬ 
istic  of  stability.  Referring  to  Eq. 
3  it  is  seen  that  appreciable  multi¬ 
plication  of  the  Q  is  to  be  had  only 
when  R,  is  very  nearly  equal  to  R. 


FIG.  1 — Simplified  circuits  showing  evolution  of  single-tube  Q  multiplier 


no 
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FIG.  2 — CuTTM  ihow  ial*ctiTi<7  obtala^U  with  Q  multSpUar.  (OqhRr  Q  tqIum  war* 
no(  taatad  bacoui*  oi  m*<uutein*Dl  aqulpmant  limitations 


Therefore  it  takes  only  a  very  slight 
percentage  change  in  R„  such  as 
would  be  caused  by  variations  in 
plate  supply  voltage,  to  cause  the 
two  resistances  to  become  equal, 
the  Q  and  impedance  level  to  go  to 
infinity,  and  oscillations  to  ensue. 

One  way  to  resolve  this  difficulty 
is  to  use  a  highly  stabilized  ampli¬ 
fier  for  the  active  element  so  that 
changes  in  electrode  voltages  and 
other  random  variations  will  have 
little  effect  upon  the  gain,  and  hence 
upon  the  negative  resistance  which 
is  produced.  Both  Terman’  and 
later  Ginzton*  have  considered  in 
some  detail  one  such  circuit  utiliz¬ 
ing  a  highly  stabilized  two-stage 
amplifier.  It  is  the  purpose  of  the 
present  paper  to  describe  a  much 
simpler  circuit  which  achieves 
essentially  the  same  results  with 
only  a  single  stage.  The  basis  of 
this  circuit  is  the  cathode  follower. 
It  has  power  gain,  correct  phase  re¬ 
lation,  and  it  has  very  high  stabil¬ 
ity.  But,  it  has  less  than  unity  gain. 
Fig.  IB  shows  that  this  drawback 
can  be  eliminated  by  a  passive  gain 
element,  a  transformer.  The  evo¬ 
lution  from  this  circuit  to  the  prac¬ 
tical  ones  is  shown  in  Fig.  1. 

Stability  Considerations 

The  most  serious  factor  limiting 
the  applicability  of  any  positive 
feedback  circuit  is  the  stability. 
Ginzton*  described  a  two-tube  cir¬ 
cuit;  a  more  general  derivation  fol¬ 
lows  : 

Consider  the  circuit  shown  in 
Fig.  IF  in  schematic  form.  Note 
that  in  the  special  case  where  C,  = 
00  and  A'  >  1,  this  circuit  reduces 
to  the  type  of  system  considered  by 
Gizton,  while  when  C,  ^  oc,  .4'  < 


1,  it  represents  the  new  circuit  of 
Fig.  IE. 

The  gain  of  any  feedback  ampli¬ 
fier  can  be  represented  by  the 
equation 


In  the  present  case,  the  gain  of 
primary  interest  is  not  that  of  the 
tube  itself,  but  rather  that  from 
points  X-X  (Fig.  IF)  to  the  tube 
grid  and  through  to  the  output  at 
the  cathode.  This  gain  is  the 
product  of  the  active  gain  A'  and 
what  might  be  called  the  passive 
gain  a,  or  gain  contributed  by  the 


tapped  tuned  circuit 

X _ 

^  l-^R 

(7) 

where 

C|  +  Cl 
““  Cl 

(8) 

At  this  point  the  assumption  is 
made  that  the  output  impedance  of 
the  amplifier  is  negligible  with  re¬ 
spect  to  the  feedback  resistor  Rf. 
This  is  reasonable  for  an  amplifier 
stabilized  with  a  high  degree  of 
negative  feedback.  Equation  5  for 
the  negative  resistance  developed 
across  terminals  X-X  then  reduces 
to 


-  R, 


fl/ 

A  -  1 


(9) 


or,  substituting  from  Eq.  7  for  the 
actual  gain  of  the  circuit 


R/  (1  -  3  if) 

a  R  -  1  3  R 


(10) 


Passing  over  the  details  of  the 
derivation,  it  may  be  said  that  this 
equation  is  now  differentiated  parti¬ 
ally  with  respect  to  the  no-feedback 
gain  K,  simplified,  and  rearranged 


to  yield  an  equation  relating  the 
fractional  change  in  the  negative 
resistance  produced  to  the  frac¬ 
tional  change  in  the  no-feedback 
gain.  That  is,  an  equation  of  the 
form 


JR.  _ 1 _  _«R 

lU  k  K 


(11) 


where  the  factor  k  might  be  called 
the  stability  coefficient  of  the  sys¬ 
tem.  In  this  case  the  stability 
coefficient  is 


(12) 

oK 

It  is  apparent  that  one  would  like 
to  make  the  magnitude  of  this  sta¬ 
bility  coefficient  as  large  as  possible. 
The  maximum  possible  value  is 
found  by  differentiating  again  with 
respect  to  a  convenient  parameter 
— in  this  case  /3 — and  setting  the 
derivative  equal  to  zero.  The  opti¬ 
mum  value  of  p  turns  out  to  be 

A.P.  --[-2^ - (13) 

The  corresponding  value  of  the 
stability  coefficient  is 


i.pt - (14) 

It  is  now  a  simple  matter  to  de¬ 
termine  the  optimum  operating 
conditions  for  the  circuit 


(Sppi-  -1  (15) 

i*.  -  -  R/2  (16) 

The  stability  of  the  negative  re¬ 
sistance  is  merely  incidental  to  the 
matter  of  prime  concern — the  sta¬ 
bility  of  the  effective  Q.  The  above 
results  can  be  related  to  the  Q 
stability  by  beginning  with  Eq.  3 
and  employing  much  the  same 
process  of  differentiating  (this 
time  with  respect  to  R,)  and  simpli¬ 
fying  as  in  Eq.  10.  The  result  is 


Qtit 


r  _ ,*1 

L  0.  JR. 


(17) 


Or,  combining  the  two  equations 


JO.fE 

Q»ii 


r  -  i1 

L  Oo  J  R  R 


(18) 


A  number  of  interesting  facts 
are  apparent  from  this  expression: 
(1)  The  stability  is  independent  of 
the  absolute  value  of  initial  Q.  It 
is  then  just  as  easy  to  multiply  Q 
from  100  to  1,000  as  from  10  to  100. 
Thus  it  is,  important  to  begin  with 
as  high  a  Q  as  possible  to  gain  max¬ 
imum  stability.  (2)  The  stability 
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is  independent  of  the  frequency,  so 
that  the  circuit  can  be  used  to  mul¬ 
tiply  Q  anywhere  in  the  spectrum 
where  the  stated  assumptions  can 
be  met.  (3)  The  higher  the  Q 
multiplication,  the  lower  is  the  sta¬ 
bility.  For  high  multiplications 
this  is  approximately  an  inverse 
relation.  (4)  The  stability  in¬ 
creases  in  direct  proportion  to  the 
no-feedback  gain. 


Another  Stability  Criterion 

It  seems  logical  to  set  up  as  an 
important  design  criterion  of  a 
narrow-band  amplifier  circuit,  the 
amount  of  change  in  the  no-feed¬ 
back  gain — that  is,  the  change  in 
the  with  electrode  voltage 

changes,  aging,  and  other  possible 
circuit  variations — which  can  be 
tolerated  without  causing  the  sys¬ 
tem  to  break  into  oscillation. 

As  a  starting  point,  consider 
again  Eq.  3  for  the  Q  multiplica¬ 
tion,  and  solve  this  equation  for  R. 


Q.U 

-  (19) 

Qo 

From  Eq.  3  it  is  apparent  that 
the  point  at  which  oscillations  begin 
will  be  that  point  where  i?.  becomes 
equal  to  R.  Therefore  if  R  is  sub¬ 
tracted  from  the  above  expression 
for  R„  the  result  will  be  the  abso¬ 
lute  value  of  the  change  in  R, 
which  can  be  tolerated  without 
causing  oscillations.  This  can  then 
be  divided  by  to  yield  the  frac¬ 
tional  change  in  R.  which  can  be 
tolerated 


or 


toUnkbla  *  _r - 

Kn 

,  making  use  of  Eq.  19  aga: 


V  «•  O.fl 

But  here  again  the  negative  re¬ 
sistance  is  merely  a  derived  char¬ 
acteristic  of  the  circuit.  What  is 
really  wanted  is  the  permissible 
change  in  the  no-feedback  gain  K. 
It  is  apparent  from  the  optimum 
operating  conditions  which  were  de¬ 
rived,  and  from  Eq.  10  that  the 
negative  resistance  can  be  repre¬ 
sented  as 


Then  if  /?.,  represents  the  value 


of  the  negative  resistance  at  some 
particular  chosen  operating  point 
of  the  circuit  and  R,,  the  critical 
value  of  negative  resistance  at 
which  oscillations  occur,  Eq.  21 
above  can  be  rewritten 


( .  ft.1  -  H,. 

\  R»  /  tal«>bto 


Q» 

Qtii 


(23) 


Substituting  from  Eq.  22  and  simp¬ 
lifying,  this  becomes 


Kni 

2  (A.-.  -  A-,) _ 

k,K.-  Ki+  A'.  -  I 


(24) 


where  A,  is  the  no-feedback  gain  at 
the  particular  operating  point 
chosen  above,  and  K,  is  the  no-feed- 
back  gain  at  the  critical  point. 

Now  let  K,  =  A',  -!-  A  A.  Then 


R.i 

_ - ?  A  A' -  - 

Ai*  +  A',  A  A  4-  A  A  -  1  '  ' 

which,  by  Eq.  21  is  equal  to  — 
Equating  and  solving  for  AA  gives: 


aa:  =  _  _ 

“  ^  2  0 

-  -  (A.-hl)  (26) 

If  this  equation  is  now  divided 
by  A,  the  result  is  the  fractional 
change  in  no-feedback  gain  A 
(=g[„A,)  which  can  be  tolerated 
without  oscillations 


In  practice,  A  is  almost  always 
kept  much  larger  than  1,  and  the  Q 
multiplication  much  larger  than  a 
half,  so  that  a  somewhat  simpler 
working  formula  may  be  obtained: 


2 

This  is  a  most  interesting  expres¬ 
sion.  For  suppose  that  at  some 
particular  operating  point  a 

J}.u^  I _ A 

Qo  I  o  2  a  (29) 

The  above  equation  then  goes  to  in¬ 
finity,  signifying  an  infinite  change 
in  A  necessary  to  cause  oscillation. 
Further,  suppo.se  that 

I  -  _  I 

Q,  o  2  a  (30) 

Then  the  fractional  change  in  A 


necessary  to  cause  oscillations  is  a 
negative  number  greater  than  1. 
But  this  would  require  a  negative 
gain,  which,  of  course,  is  impossible 
in  a  vacuum-tube  amplifier.  It  can 
be  concluded,  therefore,  that  if  at 
any  operating  point,  the  condition 

I  5  I  (31) 

Co  1  o  2  I  a 

is  met,  or,  in  other  words  if  the 
circuit  constants  are  adjusted  so 
that  the  no-feedback  gain  A 
(=gr„A,)  ig  always  greater  than 
twice  the  degree  of  Q  multiplication 
■which  is  desired,  there  will  be  no 
chance  of  the  circuit  breaking  into 
oscillation  no  matter  how  much  the 
g„  of  the  tube  may  change  with 
aging,  changes  in  electrode  voltages, 
shock  and  so  on. 

Here,  then,  is  the  fundamental 
contribution  of  this  new  circuit. 
Without  any  substantial  increase  in 
the  complexity  over  the  ordinary 
regenerative  system,  it  has  made 
possible  attainment  of  arbitrarily 
high  Q  multiplications,  while  at  the 
same  time  retaining  the  absolute 
stability  of  the  ordinary  amplifier. 

Practical  Circuit 

It  is  not  possible  to  set  down  any 
hard  and  fast  rule  as  to  the  magni¬ 
tude  of  the  product  which 

may  be  obtained.  Experience  has 
shown,  however,  that  with  a  6AK5 
and  a  supply  voltage  of  200  volts, 
values  of  about  100  are  easily  at¬ 
tainable.  VV’ith  higher  supply  volt¬ 
ages,  correspondingly  higher  values 
of  the  g„R,  product  may  be  realized. 

Now  suppose  that  a  relatively 
modest  degree  of  Q  multiplication — 
say  10 — is  all  that  is  wanted.  (This 
still  will  allow  Q’s  of  the  order  of 
2,000  to  3,000  if  a  good  coil  is  used). 
The  above  equations  then  become 

/%  change  in\  «  /%  change  in  \ 

V  <?.ff  ) 

'  5.5  '  '  (32) 

Oscillation  imposmble 

In  other  words,  the  percentage 
change  in  the  Q  is  only  approxi¬ 
mately  a  sixth  of  the  percentage 
change  in  the  g„  which  caused  it, 
and  it  will  be  impossible  to  cause 
the  circuit  to  oscillate  no  matter 
how  much  the  g,  may  change  with 
shifts  in  plate  voltage  and  other  cir¬ 
cuit  parameters. 

Even  for  the  relatively  high  Q 
multiplication  of  100,  which  would 

(Continued  on  p  1)4) 
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correspond  to  possible  Q’s  of  the 
order  of  :?(),(I00,  stability  is  excel¬ 
lent. 

(%  cliange  in  Q.iO  =  2  (%  change  in 

(33) 

100%  change  in  g„  to  cause  oscillation 

This  is  still  well  within  the  prac¬ 
tical  range  of  operation,  if  a  power 
supply  of  any  reasonable  regula¬ 
tion  is  used. 

Experimental  Results 

The  curves  of  Fig.  2  show  the 
results  obtainable  from  a  typical 
circuit  of  this  new  type.  These 
curves  were  taken  by  applying  a 
variable-frequency,  constant-volt- 
age  signal  to  the  Q  multiplier  cir¬ 
cuit  through  an  isolating  stage  and 
measuring  the  output  voltage  as  a 
function  of  the  frequency.  The  no¬ 
feedback  curve  is  a  plot  of  output 
voltage  versus  frequency  when  the 
feedback  circuit  was  opened,  or 
when  Rf  =  00  and  the  circuit  was 
operating  as  an  ordinary  cathode 
follower.  The  other  curves  show 
the  effect  of  reducing  the  feedback 
resistor  closer  and  closer  to  the 
critical  value  of  29,300  ohms.'  The 
maximum  Q  value  of  15,000  shown 
was  by  no  means  the  limit  obtain¬ 
able  with  the  circuit.  There  was 
simply  no  measuring  equipment 
available  precise  enough  to  allow  a 
reliable  set  of  data  to  be  taken  for 
higher  Q’s. 

Theory  indicates  that  the  shape 
of  the  response  curve  should  be  un¬ 
altered  by  the  Q  multiplication. 
This  was  checked  by  plotting  data 
taken  for  several  values  of  multi¬ 
plication  on  the  same  graph  as  the 
universal  resonance  curve.  In  every 
case  the  results  were  identical.  This 
means  that  these  circuits  may 
profitably  be  cascaded  or  staggered, 
using  the  identical  means  of  calcu¬ 
lation  as  for  ordinary  resonant 
circuits. 

Experiments  have  verified  the 
two  stability  relations.  In  both 
cases,  the  stability  turned  out  to 
be  slightly  higher  than  predicted. 

Practical  Suggestions 

For  the  convenience  of  the  de¬ 
signer,  it  might  be  well  here  to  sum¬ 
marize  a  few  practical  hints  which 
have  been  discovered  in  the  course 
of  working  with  this  circuit.  First 
of  all,  for  reference,  the  actual  cir¬ 


FIG.  3 — Practical  circuits  oi  single-tuba 
Q  multiplier.  In  B  the  first  triode  section 
serves  as  the  Q  multiplier  and  the  sec¬ 
ond  as  a  grounded-grid  amplifier 


cuit  used  for  the  preceding  experi¬ 
mental  measurements  is  reproduced 
in  Fig.  3A. 

The  exact  critical  value  of  the 
resistance  R,  is  easily  found  from 
Eq.  3.  Remembering  that  the  nega¬ 
tive  resistance  is  developed  across 
only  half  of  the  tuned  circuit  in  this 
system,  Eq.  3  actually  becomes: 


R. 

Q,  "  iL-li/i 


(34) 


But  R,  is  given  by  Eq.  22.  Substi¬ 
tuting  and  regrouping  gives 


Qtti 

g.’ 


_ i_ _ 

Ji/±  (K-  1)  (35) 

Rf  (K  +  l) 


from  which  it  is  apparent  that  the 
critical  resistance  is 


( 

L  «/ 


R 

4 


(Al^l) 
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(36) 


For  design  purposes  this  value 
can  be  taken  simply  as  one-fourth 
of  the  tuned  circuit  impedance.  If 
the  circuit  is  operating  properly, 
oscillations  will  ensue  for  all  values 
of  R,  less  than  this  value.  For  R, 
=  00  the  circuit  operates  as  a 
cathode  follower,  and  as  R,  de¬ 
creases  toward  the  critical  value, 
the  Q  multiplication  increases  with¬ 
out  limit. 

The  actual  E,  to  be  used  in  com¬ 
puting  the  product  is  the 

cathode  resistor  R^  in  parallel  with 
the  series  combination  of  R,  and 
one-fourth  of  the  impedance  of  the 
tuned  circuit — that  is,  approxi¬ 
mately  the  cathode  resistor  in  par¬ 
allel  with  one-half  the  tuned  circuit 


impedance  in  the  multiplier. 

The  grid  biasing  connection 
shown  in  Fig.  3A  is  used  for  the 
purpose  of  increasing  the 
product,  and  hence  the  stability. 
Using  this  arrangement,  a  large 
cathode  resistor  can  be  used  with¬ 
out  increasing  the  grid  bias  exces¬ 
sively  and  thus  reducing  sr». 

Somewhat  higher  stabilities  are 
obtained  by  using  pentode  as  in 
Fig.  3A,  instead  of  the  triode  dis¬ 
cussed  previously.  The  screen 
should  be  by-passed  to  the  cathode. 
Otherwise  the  tube  will  operate  as 
a  triode.  If  only  moderate  multi¬ 
plications  are  needed,  however,  the 
double  triode  circuit  shown  in  Fig. 
3B  may  be  found  useful.  Here  the 
first  section  is  used  as  a  Q  multi¬ 
plier,  and  the  second  as  a  grounded- 
grid  amplifier. 

The  source  impedance  should  be 
kept  high,  either  by  the  use  of  a 
series  resistor  as  in  Fig.  3A,  or  by 
designing  the  preceding  stage  for  a 
high  output  impedance.  If  high  Q 
multiplications  are  sought,  the  ser¬ 
ies  resistor  is  preferable,  in  con¬ 
junction  with  a  low  output  imped¬ 
ance  for  the  previous  stage. 

The  phase  shift  must  be  kept  to 
a  minimum  to  avoid  frequency  shift 
as  the  Q  multiplication  is  changed. 

When  the  split  inductor  variation 
of  Fig.  II)  is  used,  the  cathode  re¬ 
sistor  R»i  may  be  omitted.  This 
allows  about  a  2-to-l  increase  in 
stability. 

The  signal  input  should  be  kept 
relatively  low  for  best  results.  Ex¬ 
perience  with  the  type  6AK5  has 
shown  that  inputs  much  more  than 
a  volt  or  two  result  in  reduced 
effective  Q  multiplication  due  to 
curvature  of  the  tube  characteristic. 

It  is  possible  to  raise  the  Q  of  a 
coil  alone  by  use  of  the  circuit  in 
Fig.  ID  w'ith  the  capacitor  omitted. 
Use  in  such  a  manner  suggests  a 
number  of  additional  applications 
for  the  circuit. 
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Mallory  FP  Capacitors 
Easily  Withstand 
High  Ripple  Currents 
In  TV  Circuits 


hen  you  specify  Mallory  Capac¬ 
itors  for  television  reeeivers  or 
other  equipment  where  heat  is  a 
problem,  you  can  Ik*  sure  they  will 
stand  the  test.  Mallory  FP  Capac¬ 
itors  are  desifined  to  give  long, 
trouble-free  perhwmance  at 
— naturally  they  give  even  longer 
servieeat  normal  temperatures.  In 
aihlition.  Mallorv  FP  Capacitors 
are  famous  for  their  long  shelf  life. 
W  rite  for  your  copy  of  the  FP 
Capacitor  engineering  Data  Folder. 


The  superior  heat  dissipation  characteristic  of  Mallory  FP  Capacitors 
— long  inherent  in  our  production  method — proved  to  he  an  im¬ 
portant  factor  in  meeting  the  problem  of  high  ripple  currents  in 
T\  reeeivers. 

I’horough  testing  demonstrated  that  standard  Mallory  F'P  Capacitors 
would  stand  u|)  in  the  rugged  service  involved  in  the  voltage  doubling 
rectifier  circuit.  The  jump  from  radio  ripple  currents  of  about  .l.i 
amperes  to  five  or  six  times  this  current  in  TV  service  places  a 
tremendous  burden  on  capacitors.  But  Mallory  FP  (Capacitors  are 
giving  long,  uninterrupted  performanee  ...  at  temjwratures  approx¬ 
imating  the  boiling  point  of  water. 

That's  rrsiilt  beyond  sprrifivntion  ! 

Mallory  capacitor  know-how  is  at  your  disposal.  \\  hat  Mallory  has 
done  for  others  ran  be  done  for  you. 


I 

1 


A/'  is  the  type  tiesifgnation  of  the  Mallory  tletelopet/  elettrolytic  capacitor  haiinff  the  char¬ 
acteristic  design  pictured  and  famous  throughout  the  industry  for  dependable  performance. 
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Svn«*lir<>ni7,(Ml  Elerironio  Switrh 


By  Joseph  F.  Dundovic 

Aeronautical  Division 
Minnrapolis^llonvijwell  Regulator  Co. 
Minneapolis.  Minn. 


The  electronic  switch  is  a  conven¬ 
ient  device  for  allowintc  the  simul¬ 
taneous  viewinK  of  two  waveforms 
or  signal  inputs  on  one  oscilloscope 
face.  Relative  pha.se,  frequenc.v, 
and  amplitude  compari.sons  may  be 
quickly  made. 

Basically,  an  electronic  switch 
consists  of  two  input  tubes  whose 
plates  are  connected  to  a  common 
load  resistance.  A  square-wave 
switching  voltage  is  applied  alter¬ 
nately  to  a  control  grid  of  the  tubes. 
On  alternate  half  cycles  of  the 
square  wave  the  input  tubes  are 
either  biased  to  cutoff  or  allowed 
to  function  normally,  one  tube  con¬ 
ducting  while  the  other  is  cut  off. 

The  switching  voltage  is  usually 
obtained  from  an  adjustable  fre¬ 
quency,  free-running  multivibrator. 
The  random  switching  rate  some¬ 
times  results  in  switching  tran¬ 
sients  appearing  on  the  face  of  the 
oscilloscope  tube,  particularly  at  the 
higher  sweep  frequencies. 

The  synchronized  electronic 
switch  employs  a  square-wave  gen¬ 
erator  the  frequency  of  which  is 
exactly  one-half  that  of  the  sweep 
frequency  of  the  o.scilloscope.  In 
this  manner  the  waveforms  of  the 
two  input  signals  appear  on  alter¬ 
nate  traces  of  the  beam  across  the 
face  of  the  cathode  ray  tube.  All 
switching  occurs  during  the  retrace 
and  is  not  normally  visible  on  oscil¬ 
loscopes  using  retrace  blanking.  A 


TE.'iNV  Look 

l‘hu>iicat  Kmrurrh  Department 
rnota  Mining  and  Manufacturing  Co. 
St.  Caul.  Minn. 


connection  is  made  to  the  horizontal 
amplifier  of  the  oscilloscope  to  ob¬ 
tain  the  sweep  frequency  .synchro¬ 
nizing  voltage. 

Figure  1  is  a  simplified  block  dia¬ 
gram  of  the  .synchronized  switch. 
An  Eccles-Jordan  flip-flop  circuit 
is  used  as  the  .square-wave  gener¬ 


FIG.  1 — Simplilied  block  diagram  oi  tho 
■ynchroniied  •loctronic  iwllch 


ator  in  place  of  the  multivibrator. 
If  triggering  occurs  once  every 
cycle  of  the  sweep  frequency  the 
output  is  a  square  wave  of  one-half 
the  frequency  of  the  sweep. 

Theoretically,  the  sawtooth  wave¬ 
form  of  the  sweep  voltage  may  be 
differentiated,  amplified  and  used 
to  trigger  the  flip-flop.  The  flip- 
flop  circuit,  however,  requires  a 
trigger  pulse  with  a  steep  wave- 
front  and  the  amplitude  of  the  pulse 
must  be  maintained  within  rather 
narrow  limits.  The  sweep  flyback 
time  is  not  independent  of  fre¬ 
quency,  consequently  at  the  lower 
sweep  frequencies  it  is  difficult  to 
retain  the  proper  trigger  pulse 
characteristics. 

Through  the  use  of  the  Schmitt 
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THE  FROIST  COVER 


Eddy-current  distitibance  induced  in  the  vertical  stabilizer  of 
a  P2V  aircraft  is  beinfr  measured  at  Airborne  Instruments 
Laboratory  with  the  experimental  setup  shown  in  the  cover  picture. 
The  magnetically  .sensitive  element  mounted  on  the  crosspiece  of 
the  gallows  suspending  the  stabilizer  is  connected  to  the  recording 
equipment  located  in  the  station  wagon,  as  shown  in  the  accom¬ 
panying  photograph.  As  the  stabilizer  is  swung  back  and  forth  in 
a  pendulum  fashion,  the  resulting  disturbances  in  the  magnetic 
field  at  the  instrument  are  recorded. 

From  the  magnetic-field  disturbance  measurements,  it  is  possible 
to  determine  the  positions  in  the  aircraft  best  suited  for  the  mag¬ 
netometer.  The  same  measurements  are  used  in  the  design  of 
equipment  for  cancelling  the  remaining  disturbing  fields  which  exist 
at  the  chosen  locations. 


circuit*  it  is  possible  to  obtain  sharp 
trigger  pulses  of  constant  ampli¬ 
tude  throughout  the  entire  fre¬ 
quency  range  of  the  .sweep  o.scil- 
lator.  This  circuit  utilizes  a  pair 
of  triodes  direct-coupled  in  such  a 
manner  as  to  have  two  definite 
stable  operation  states  depending 
upon  the  voltage  on  the  input  con¬ 
trol  grid.  Transition  between  the 
two  states  of  operation  is  extremely 
rapid,  with  the  result  that  when  an 
alternating  voltage  is  applied  to  the 
control  grid  the  output  is  a  .square 
wave.  The  square-wave  voltage  is 
of  the  same  frequency  as  the  input 
signal  and  its  amplitude  is  constant 


for  all  values  of  input  above  ap¬ 
proximately  8  volts  rms. 

Transition  time  of  the  Schmitt 
circuit  is  independent  of  the  fre¬ 
quency  of  the  input  voltage  so  that 
when  the  output  wave  is  differen¬ 
tiated  by  an  R-C  differentiating 
circuit  the  resulting  pul.ses  are  con¬ 
stant  in  both  sharpness  and  ampli¬ 
tude. 

In  the  circuit  diagram  shown,  the 
.sawtooth  -sweep  voltage  is  obtained 
from  one  of  the  horizontal  deflection 
plates  of  the  oscilloscope  ert  and  is 
fed  to  the  control  grid  of  the  6SN7 
Schmitt  circuit  stage.  The  square- 
wave  output  is  differentiated  by  the 


50-/i/if  coupling  capacitor  and  100,- 
000-ohm  grid  resistor  of  the  6SL7 
triode  pulse  amplifier. 

The  6SL7  is  bia.sed  beyond  cutoff 
so  that  the  negative  grid  pulses 
are  most  ineffective  and  only  nega¬ 
tive  plate  puKses  are  supplied  to 
trigger  the  flip-flop  circuit  which 
follows. 

The  negative  trigger  pulses  are 
applied  simultaneou.sly  to  both  grids 
of  the  6SN7  flip-flop  circuit,  trig¬ 
gering  the  circuit  back  and  forth. 
The  resulting  output  from  the  flip- 
flop  is  the  required  square  wave  of 
one-half  the  frequency  of  the  sweep 
oscillator.  This  voltage  is  applied 
to  the  grids  of  the  6SN7  cathode- 
fol’ower  stage  whose  cathodes  are 
tied  to  the  cathodes  of  the  two 
6SJ7  switching  tubes. 

When  a  positive  half  cycle  is  on 
the  grid  of  one  cathode  follower, 
the  plate  current  flowing  through 
the  cathode  resistor  produces 
enough  voltage  drop  across  the  re¬ 
sistor  to  bias  the  6SJ7  to  cutoff. 
At  the  .same  time  the  other  cathode 
follower  is  cut  off  by  the  negative 
grid  voltage  since  the  grids  are  180 
degrees  out  of  phase.  One  switch 
tube  is  cut  off  while  the  other  is 
functioning  to  pass  its  input  signal 
during  one  sweep  of  the  beam 
across  the  face  of  the  cathode  ray 
tube.  During  the  next  sweep  the 
situation  is  rever.sed  and  the  other 
signal  input  is  passed. 

The  500,000-ohm  potentiometer 
connected  between  the  cathodes  of 
the  switching  tubes  is  used  to  .select 
the  amount  of  separation  desired 
between  the  two  traces.  When  the 
slider  is  off  center,  one  switch  tube 
will  be  bia.sed  more  strongly  than 
the  other.  The  average  plate  volt¬ 
ages  on  the  switch  tubes  while  they 
are  conducting  will  be  different  and 
this  difference  will  be  carried  on 
through  the  oscilloscope  amplifier 
as  a  trace  separation. 

A  25,000-ohm  potentiometer  in 
the  grid  circuit  of  the  flip-flop  stage 
.sets  the  negative  bias  level  for  the 
grids.  It  may  be  an  internal  ad¬ 
justment  since  it  is  set  initially  for 
optimum  operation  and  then  left 
unchanged. 

The  electronic  switch  has  an  in¬ 
put  impedance  of  4.7  megohms  at 
the  grids  of  the  6SN7  cathode-fol¬ 
lower  input  tube.  Signal  voltages 

(Continued  on  p  15d) 
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ounting,  and  temperature  problems 


Here  they  come,  right  off  the  top  of  the 
deck,  to  fill  in  what’s  been  needed— new 
ways  of  mounting  subminiature  capacitors 
in  military  electronic  equipment! 

You’ll  find  side  stud,  end  stud,  threaded 
neck,  and  two  types  of  side  bracket  capaci¬ 
tors  in  Sprague’s  new  16  page  Engineering 
Bulletin  213-B. 

These  new  Sprague-pioneered  designs 
make  even  broader  the  world’s  most  com¬ 
plete  line  of  solder-seal  terminal  metal- 


encased  subminiature  paper  capacitors. 

And  they’re  now  available  as  standard  in  a 
125°C.  temperature  rating  Vitamin  Q*  ca¬ 
pacitor  series.  Voltage  ratings  range  from 
100  to  1000  volts  in  both  inserted  tab  and 
extended  foil  constructions. 

And  remember,  Sprague  Capacitors  are 
the  standard  of  dependability  for  critical 
electronic  circuits.  Write  for  your  copy  of 
Bulletin  213-B  which  gives  the  complete 
Sprague  Subminiature  Story. 


PIONEERS  IN 


^ '  ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 
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Arciirate  Instantaneous  Frequency  Comparison 


By  Raymond  M.  Wilmotte 

Raymond  M.  Wilmotte  htc. 
Washinffton,  D.  C. 


The  usual  method  of  finding  when 
the  varying  frequency  of  a  signal 
passes  through  a  predetermined 
frequency,  is  by  means  of  an  oscil¬ 
lator  at  this  latter  frequency,  ob¬ 
taining  the  beats  between  the  sig¬ 
nal  and  the  oscillator  and  noting 
when  the  beat  frequency  passes 
through  zero.  That  process  is  in 
general  simple  and  satisfactorj’  ex¬ 
cept  in  the  case  when  the  frequency 
of  the  signal  varies  rapidly.  When 
there  is  a  very  rapid  change,  the  beat 
frequency  may  not  remain  long 
enough  at  a  low  value  for  a  circuit 
to  be  able  to  recognize  it  as  a  low 
frequency.  The  key  characteristic 
in  such  a  case  is  not  that  the  beat 
frequency  is  zero  at  a  particular  in¬ 
stant,  but  that  it  changes  sign.  Un¬ 
fortunately  most  circuits  are  unable 
to  detect  the  difference  between  a 
positive  and  a  negative  beat  fre¬ 
quency. 

This  problem  came  up  in  connec¬ 
tion  with  special  work  on  certain 
f-m  systems  and  was  disclosed  some 
time  ago  to  the  Patent  Office. 

A  simple  circuit  to  distinguish 
between  positive  and  negative  beat 
frequencies  makes  use  of  the  theorv 
of  the  operation  of  limiters.  It  is 
known  that  when  two  f-m  signals 
of  different  but  nearly  equal  ampli¬ 
tude  are  passed  through  a  limiter, 
the  resulting  output  contains  short 
periods  during  which  the  rate  of 
change  of  phase  is  very  large.  These 
phase  changes  can  be  translated 


into  voltages  by  means  of  a  dis¬ 
criminator  circuit  designed  to  have 
a  sufficiently  wide  frequency  char¬ 
acteristic  to  be  able  to  respond  ade¬ 
quately  to  these  large  rates  of 
change  of  phase. 

The  expressions  for  the  value  of 
the  maximum  and  minimum  output 
of  a  discriminator  caused  by  two 
signals  are  simple  and  well  known. 
If  the  frequencies  of  the  two  signals 
A  and  B  are  ft  and  /,  respectively, 
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FIG.  1 — Curra  (howi  rate  oi  chanqe  of 
phase  of  resultant  as  frequency  B  passes 
throuqh  frequency  A 


and  the  amplitude  ratio  of  A  to  B 
is  r  then  the  maximum  and  mini¬ 
mum  responses  of  the  discriminator 
are  respectively  proportional  to 


(1) 

and 

(2) 

where 

q  =  f  A  —  /b  and  r  >  1 
It  is  to  be  noted  that  when  q  is 
positive  ft  is  less  than  expression 
1  and  greater  than  expression  2, 
while  when  q  is  negative  the  reverse 
is  true.  It  is  also  to  be  noted  that 
in  either  case  when  r  is  nearly  equal 
to  unity,  the  maximum  given  by 
expre.ssion  2  differs  very  much  more 
from  the  mean  value  /,  than  the 
maximum  given  by  expression  1. 

The  application  of  the.se  results 
to  the  simple  case  of  signal  A  of 
steady  frequency  and  another  signal 
B  of  frequency  varying  linearly  is 

(continued  on  poge  186) 


WPIX  ANTENNA  READY  FOR  INSTALLATION 


WFIX  chonnal-ll  tup«r-qaln  antenna  underqoet  final  cratinq  for  ehipment  from  RCA 
Camden.  N.  J.,  plant  for  initallation  on  Empire  State  tv  totem  pole  in  New  York 
Ofy.  Operation  from  the  new  location  ii  expected  to  beqin  Auqust  I,  19S1 
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»New 

UHIVERTER 


Continuous  Coverage  I 
0.1  to  216  me.  1 

Accessory  for  the 

FM-AM  SIGNAL  GENERATOR 


UNIVERTER 

TYPE  207-A 


The  Type  207>A  Univerter  fills  the  widespread  need  for 
an  FM-AM  source  in  the  frequency  range  of  from  0.1  to 
55  me  This  instrument  is  a  unity  gain  frequency  converter 
which  subtracts  150  me  from  a  signal  derived  from  the 
Type  202-B  FM-AM  Signal  Generator  to  produce  on  out¬ 
put  of  from  100  kc.  to  55  me.  This  is  accomplished  without 
change  of  signal  level  or  of  modulation  and  with  negligible 
spurious  frequencies.  Thus  the  Type  207-A  Univerter  when 
used  with  the  Type  202-B  Signal  Generator  shown  at  the 
left  will  provide  complete  FM-AM  Signal  Generator  cover¬ 
age  from  100  kc.  to  216  me. 

In  addition  to  the  unity  gain  output,  the  Type  207-A 
Univerter  provides  a  high  level  output  of  about  7.5  times 
the  input  thus  making  about  1.5  volts  available  for  high 
level  tests. 

In  order  to  facilitate  band-width  measurements,  the 
Univerter  is  provided  with  an  incremental  frequency  dial 
which  is  calibrated  in  5  kc.  increments  over  a  range  of 
±  300  kc.  This  permits  selectivity  curves  to  be  taken  on 
even  the  most  selective  mobile  receivers. 

The  power  supply  is  well  regulated  to  prevent  change  of 
gain  or  output  frequency  with  line  voltage  variation  from 
95  to  130  volts. 

Complete  specifications,  price,  and  delivery  information 
will  be  furnished  on  request. 


FM-AM  SIGNAL  GENERATOR 

rypf  202-B 

This  instrument  has  become  the  standard  signol  source 
for  the  FM  and  Television  Industry. 

The  Type  207-A  Univerter  described  at  the  right  was 
developed  to  extend  its  useful  frequency  range  down  to 
100  kc.  without  changing  the  signal  level  or  modulation 
characteristics  shown  below. 

SPECIFICATIONS; 

RF  RANGES;  54-108,  108-216  me. 

FREQUENCY  DEVIATION:  0-24  kc.,  0-80  kc.,.  0-240  kc. 
FM  DISTORTION:  less  than  2%  ot  75  kc.  deviotlen 
AMPLITUDE  MODULATION:  Centlnueusly  vorioMe  D-50%. 
RF  OUTPUT  VOLTAGE:  0.1  microvoH  to  0.2  voH. 


DESIGNERS  AND  MANUFACTURERS  OF  THE  O  METER  •  QX  CHECKER 
FREQUENCY  MODULATED  SIGNAL  GENERATOR  <  8EAT  FREQURNCY 
GENERATOR  AND  OTHER  DIRECT  READMO  INSTRUMENTS 


ELECTRONICS  — Moy,  1951 


r 


NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O'BRIEN 


Civil  Defense  Receiver 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  a  new  f-m 
receiver  for  civil  defense  applica¬ 
tions  wherever  two-way  radio  sys¬ 
tems  exist — fire,  police,  taxi,  electric 
service  companies,  key  CD  agencies 
and  personnel.  Messages  can  be 
broadcast  to  all  groups  at  once  or 
to  separate  groups  individually, 
each  receiver  being  inactive  until 
turned  on  by  headquarters.  Type 
ER-18-A  is  for  use  in  the  152  to 
174-mc  band;  type  ER-19-A,  for  the 


30  to  50-mc  band.  Designed  to 
operate  on  117-volt  a-c  power,  they 
are  easily  adaptable  to  6-volt  d-c 
operation  by  use  of  a  low  power 
inverter  and  a  storage  battery. 
Called  the  Civil  Defender,  it  can  be 
used  to  automatically  start  and  stop 
air  raid  sirens  and  other  warning 
devices  upon  reception  of  a  special 
tone  from  headquarters. 


Miniature  Relays 

Struthers-Dunn,  Inc.,  150  N. 
13th  St.,  Philadelphia  7,  Pa.  A 
complete  line  of  miniature  d-c  re¬ 
lays  in  2,  3,  4  and  6-pole  units  with 
double-throw  contacts  has  been  de¬ 
veloped  for  jet-propelled  aircraft 
and  guided  missile  uses.  Designed 
to  meet  USAF  Specification  MIL-R- 
5757,  the  relays  are  supplied  in  type 
A  style  for  operation  at  ambient 
temperatures  up  to  200  C,  and  type 
B  for  use  where  ambient  tempera¬ 
ture  is  limited  to  85  C.  They  are 
available  in  hermetically  sealed 


metal  containers  li  in.  in  diameter, 

11  in.  long  and  weighing  only  3 
ounces.  Palladium  contacts  are 
nominally  rated  at  28  v  d-c  nonin- 
ductive  on  permanent  installations. 
For  guided  missile  applications  the 
contact  rating  may  be  increased  to 

12  amperes  noninductive  if  the  re¬ 
quired  number  of  relay  operations 
does  not  e.\ceed  50  to  100.  Time  of 
operation  is  less  than  0.005  sec. 


Electronic  Voltmeter 

Ballantine  Laboratories,  Inc., 
Boonton,  N,  J.  Model  310A  electronic 
voltmeter  measures  100  nv  to  100 
volts  on  a  single  logarithmic  volt¬ 
age  scale  by  means  of  a  six-decade 
range  sw  itch.  Its  accuracy  at  any 
point  on  the  scale  is  3  percent 
from  10  cycles  up  to  1  me  and  5 
percent  up  to  2  me.  Input  imped¬ 


ance  is  2  megohms  shunted  by  8 
/i/»f  on  the  two  most  sensitive 
ranges,  and  by  15  mif  on  the  other 
ranges.  The  amplifier  section  of 
the  voltmeter  may  be  used  sepa¬ 
rately  as  amplifier  flat  within  J  db 
up  to  2  me  with  a  maximum  gain 
of  60  db  and  an  output  impedance 
of  500  ohms. 


.4<ljiiHlablp  Sealed  Relay 

G-V  Controls  Inc.,  28  Hollywood 
Plaza,  East  Orange,  N.  J.,  has  pro¬ 
duced  an  hermetically  .sealed  ther¬ 
mal  time-delay  relay  designed  to 
permit  the  adjustment  of  the  time 
interval  by  the  u.ser  while  the  relay 
remains  completely  .sealed.  Adjust¬ 
ment  is  made  simply  by  turning  a 


.screw  located  outside  the  .sealed 
space.  This  screw  permits  the  tim¬ 
ing  to  be  changed  over  a  5  to  1 
range.  The  miniature  size,  J  in.  in 
diameter  and  23  in.  seated  height, 
fits  a  7-pin  miniature  tube  socket. 
Contacts  are  single  pole,  rated  at  6 
amperes.  Relays  are  available  for 
any  energizing  voltage  up  to  125 
and  operate  interchangeably  on  a-c 
and  d-c. 


Gas-Filled  Rectifier  Tube 

Electrons,  Inc.,  127  Sussex  Ave., 
Newark  4,  N.  J.  Type  CIK  xenon 
gas-filled  grid-controlled  rectifier 
tube  has  all  electrode  connections 
brought  out  to  the  metal-base  pins. 
It  may  be  used  in  such  applications 
as  precise  motor  control,  high-speed 
or  synchronous  switching,  servo 
amplifiers,  temperature  controls  and 
regulated  d-c  power  supplies.  Aver¬ 
age  anode  current  is  1  ampere  d-c; 
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KLYSTBONS 


SPECIAL  TIIDrQ* 
PURPOSE  UDLu 


Intc(nl  and  «st«riial  low 

power  —  CreqoMcy  raage,  500  lo 
50,000  megacycle*. 


Cold-catbode,  ga*.&Ued  rectifier  tubes 
—  niggedized  diodes,  triodes  sad 
pentodes  for  aircraft,  industrial  and 
military  service  —  vokage  regulator, 
voltage  reference  and  radiation  coun¬ 
ter  (Geiger-Mueller)  tube*  —  ger¬ 
manium  crystal  diodes. 


far  dmtaiM  imfermation,  g«r  ia  touch  with 

^NllFACTURING  COMPANY 

wwwM  -  liffiTT 


rAYTHEqn 
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the  coaxial-cylinder  type.  The  de- 
■sign  provides  low-inductance,  large- 
area,  r-f  electrode  terminals  for 
insertion  into  the  cylinders  and  per¬ 
mits  effective  isolation  of  the  plat'e 
from  the  cathode.  The  latter  fea¬ 
ture  makes  the  tube  particularly 
suitable  for  grounded-grid  circuits. 


from  15  cps  to  4  me  within  1.5  db 
of  the  10-kc  response  point.  A 
cathode-follower  input  stage  is  used 
for  circuit  isolation  and  includes 
an  input  attenuator  providing  1  to 
1,  1  to  10  and  1  to  100  attenuation 
ratios  as  indicated  by  a  control 
knob  on  the  front  panel.  Input  im¬ 
pedance  without  probe  is  approxi¬ 
mately  2.2  megohms  and  40  /iju.f  on 
all  attenuator  ranges.  A  gain  con¬ 
trol  is  provided  for  adjusting  the 
output  from  0  to  50  volts  rms. 
Phase  shift  is  minimized  to  provide 


Ceramic  Transmitting  Tube 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  GL-6019  all-ceramic 
tube  was  designed  primarily  for 
uhf  tv  transmitter  service.  This 
power  tetrode  is  capable  of  operat¬ 
ing  up  to  and  beyond  890  me  at 
1-kw’  output.  Maximum  ratings  at 
synchronizing  level  for  class-B  tv 
service  include:  d-c  plate  voltage. 


peak  anode  current,  8  amperes; 
maximum  peak  inverse  voltage, 
1,250  v;  maximum  peak  forward 
voltage,  1,000  v.  Grid  shielding  re¬ 
sults  in  a  grid-anode  capacitance  of 
only  1  fjLnf  with  a  grid-cathode 
capacitance  of  10  /x/tf.  Critical  grid 
current  is  less  than  5  /xa. 


Crystal  Microphone  — 

Turner  Co.,  900  17th  St.  X.E.,  satisfactory  reproduction  of  pulses 
Cedar  Rapids,  Iowa.  The  Competi-  on  the  order  of  one  /xsec  and  square 
tor,  model  60X  crystal  microphone  waves  at  repetition  rates  as  low  as 
for  hand,  desk  or  stand  use,  is  100  per  second, 
designed  for  amateurs  and  for  eco¬ 
nomical  public  address  and  sound 
.systems.  Respon.se  is  70  to  7,000 
cps.  Level  is  52  db  below  1  volt  per 
dyne  per  sq  cm.  It  features  a 


Power  Triode 

Radio  Corp.  of  America,  Harri.son,  4,000  v;  d-c  screen  voltage,  600  v, 
N.  J.,  recently  announced  a  com-  d-c  plate  current,  700  ma;  plate  in¬ 
pact,  forced-air-cooled  power  triode  put,  2.5  kw;  plate  dissipation,  2  kw. 
designed  for  uhf  plate-pulsed  oscil¬ 
lator  and  amplifier  service.  In  such 
service  the  type  5946  triode  has  a 
maximum  rated  plate  dissipation 
of  250  watts,  and  can  be  operated 
with  full  plate  voltage  at  frequen¬ 
cies  up  to  1,300  me.  Featured  in 
the  design  is  a  coaxial-electrode 
.structure  for  use  with  circuits  of 


Calibrator 

Rutherford  Electronics  Co., 
3724  J  So.  Robertson  Blvd.,  Culver 
City,  Calif.  Model  D1  calibrator  is 
a  device  for  the  accurate  generation 
of  pulse  trains,  having  16  different 
pulse  rates  available  at  the  output 
connections.  Coincidence  circuits 
are  employed  to  render  negligible 
the  phase  lags  between  the  various 
outputs.  Particularly  valuable  for 
the  calibration  of  synchroscopes,  it 
may  also  be  used  as  a  secondary 
frequency  standard,  as  a  master 
timing  o.scillator  for  pulse  equip¬ 
ment,  for  the  generation  of  timing 
signals  for  oscillographic  recording, 
and  the  detection  of  jitter  in  de¬ 
layed  signals.  Simultaneous  out¬ 
puts  having  the  following  pulse 

(CoAtifivtd  on  p09«  220) 


moisture-sealed  crystal.  List  price 
of  the  microphone  complete  with 
6-ft  cable  and  stand  adaptor  is 
$10.85. 


Video  Amplifier 

Ripley  Co.,  Inc.,  Middletown, 
Conn.,  has  announced  a  video  ampli¬ 
fier  designed  for  complex  wave  form 
inspection  in  connection  with  an 
oscilloscope.  Having  a  gain  of 
1,000,  the  frequency  response  is  flat 
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CONSISTENT  UNIFORM  QUALITY 


#  Yes  —  when  you  reach  for  a  reel  of  Audiotape,  you  can 
be  sure  that  you  will  have  the  finest  recording  that  your 
equipment  can  produce.  You  know  that  the  output  volume 
will  not  vary  more  than  db  Mi  db  within  every  1250  ft  or 
2500  ft  reel  of  plastic  base  Audiotape.  That  is  guaranteed. 
You  know  that  these  reels  are  entirely  free  from  splices. 
That  is  guaranteed  also.  But,  still  more  important,  you 
know  that  you  can  depend  on  Audiotape  for  unequalled 
over-all  performance  —  with  maximum  fidelity  of  repro¬ 
duction  and  minimum  surface  noise  and  distortion. 

In  short.  Audiotape  always  gives  you  the  same  consist¬ 
ent,  uniform  quality  that  has  characterized  Audiodiscs'  for 
more  than  a  decade. 


That’s  just  one  of  the  Extra  Values 

that  you  get  in  niidiotnpe' 

made  by  audio  engineers,  for  audio  engineers 


Have  you  heard  about  our  new  diic  recoating  sernee?  We  are  now 
prepaid  to  recoat  your  uied  discs  for  you  at  a  substantial  saving 
over  the  cost  of  new  discs.  Your  Audiodisc  distributor  will  be  glad 
to  give  you  complete  details. 

•TtUe  Mark 


NOW  —  output  curves  in  every  package! 

Here’s  output  uniformity  that  you  can  see  for  yourself. 
For  every  S-reel  package  of  plastic  base  Audiotape,  in 
1250  and  2500  ft  sizes,  now  contains  an  Esterline-Angus 
output  curve  made  from  one  of  the  reels  in  that  package. 
And  since  all  five  reels  are  slit  from  the  same  roll  after 
coating,  it  shows  you  the  actual  output  characteristics 
of  every  reel  —  giving  positive  visual  proof  of  unequalled 
uniformity. 


444  MADISON  AVI.,  NEW  YOKK  »,  N.  X 
Expert  Dept.;  13  East  40tli  St.,  Ntw  Ysrk  16,  N.Y,  CoMss: 
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Engineering  Portions  Available 


Positions  in  the  electric  and  elec¬ 
tronic  engineering  fields  are  avail¬ 
able  with  Headquarters  of  the  Air 
Transport  Service  (MATS),  Wash¬ 
ington,  D.  C. 

Men  and  women  who  meet  the 
educational  and  practical  experi¬ 
ence  requirements  may  apply  for 
positions  in  one  of  these  govern¬ 
ment  service  jobs  with  starting  sal¬ 
aries  from  $5,400  to  $6,400.  Em¬ 
ployees  accepted  will  have  the  op¬ 
portunity  to  be  placed  on  perma¬ 
nent  status. 

Interested  applicants  may  write 
to  the  Civilian  Personnel  Officer, 
Andrews  AFB,  Wa.shington  25, 
D.  C.,  for  further  information. 

MATS  is  the  integrated  Air 
Force-Navj'  command  utilizing  per¬ 
sonnel  and  equipment  of  both  .serv¬ 
ices  in  strategic  air  support  of  the 
U.  S.  Air  Force.  At  present  it  is 


a.ssisting  United  Nations  forces  in 
the  Far  East  with  an  around-the- 
clock  airlift  of  critical  cargoes  and 
high-priority  personnel.  On  return 
trips,  MATS  planes  carry  ill  and 
wounded  from  the  fighting  front. 


Rad  Lab  Series  Completed 

The  Radiation  Laboratory  Series, 
a  monumental  technical  series 
started  in  1947  under  the  spon.sor- 
ship  of  the  wartime  U.  S.  Office  of 
Scientific  Research  and  Develop¬ 
ment,  was  completed  recently  with 
the  publication  of  the  twenty- 
seventh  and  final  volume  in  the 
.series. 

Published  by  the  McGraw-Hill 
Book  Company  under  contract  with 
the  Massachusetts  Institute  of 
Technology,  this  series  contains  in 


IRE  SHOWS  GIANT  ANTENNA  IN  MINIATURE 


UnTaUinq  oi  th*  model  oi  the  Empire  State  Building  tv  antenna  at  ihe  Waldorf- 
Aetorta  Hotel.  N.  Y.  C„  during  the  recent  IRE  Convention.  Left  to  right  ate  George 
Sterling.  FCC  Commiasioner:  Mortimer  W.  Loewi,  director  oi  the  Du  Mont  television 
network;  Frieda  Hennock.  FCC  Commissioner;  Hugh  Drum,  president  oi  Empire 
State  Building,  Inc.;  David  Samoil,  chairman  oi  the  board  oi  RCA;  Philip  B. 
Stephens,  business  manager  of  the  N.  Y.  Daily  News  (owner  oi  station  WPIX); 
E.  M.  Webster,  FCC  Commissioner;  Kay  Burke,  "Miss  Empire  State;"  and  Edward  I. 
Noble,  chairman  of  the  board  of  the  American  Broadcasting  Co. 


report  form  the  vast  results  of  five 
years  of  intensive  work  on  radar 
done  at  the  Radiation  Laborator>’ 
of  the  Massachusetts  Institute  of 
Technology  during  World  War  II. 
The  twenty-seven  volumes  total 
more  than  16,000  pages.  Over  150,- 
000  copies  of  the  published  volumes 
have  been  sold  to  date. 

This  was  the  first  time  in  hi.s- 
tory  that  a  commercial  firm  had 
been  allowed  to  produce  an  official 
technical  publication  of  such  large 
scale.  The  Government  had  a  net 
saving  of  approximately  $260,000  on 
the  production  of  the  volumes  as 
official  technical  reports.  In  addi¬ 
tion,  the  publisher  has  paid  over 
$80,000  into  the  U.  S.  Treasury  as 
royalty  on  sales  here  and  abroad. 
Thus,  the  benefit  to  taxpayers  al¬ 
ready  totals  about  $340,000.  Addi¬ 
tional  royalty  in  substantial 
amounts  will  be  paid  into  the  Treas¬ 
ury  during  the  next  ten  years. 

McGraw-Hill  officials  expressed  a 
hope  that  the  success  of  the  Radia¬ 
tion  Laboratory  Series  would  en¬ 
courage  government  officials  to  ar¬ 
range  commercial  publication  of 
similar  official  reports  and  surveys 
that  have  large  scientific  and  tech¬ 
nical  importance. 


MIT  Offers  Servo- 
meobanisnis  Course 

Theory  and  applications  of  feed¬ 
back  control  .systems  (servomech¬ 
anisms),  and  the  broad  concept  of 
system  engineering,  will  be  the 
subject  of  a  special  course  during 
Summer  Session  1951  at  the  Massa¬ 
chusetts  Institute  of  Technology, 
from  August  20  to  31. 

Plans  for  the  ten-day  course  were 
recently  announced  by  Professor 
Donald  P.  Campbell,  of  the  MIT  de¬ 
partment  of  electrical  engineering. 
It  will  include  a  survey  of  the 
theory  of  feedback  systems  with 
emphasis  on  dynamic  operations 
and  system  synthesis.  Industrial 
applications  of  feedback  control 
systems,  or  servomechanisms,  in 
such  diverse  fields  as  steel  making, 
printing,  petroleum  processing, 
wood  working,  textile  manufactur¬ 
ing,  chemical  processing,  and  power 
distribution  will  be  discussed. 

Following  morning  lectures,  dem¬ 
onstrations  and  laboratory  work  in 
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CAPACITOI  PEAK  VOLTAGE  in  a  jet* 
engine-ignition  system  is  measured  by  a 
General  Electric  electrostatic  voltmeter. 
It  can  measure  peak  voltages  of  critical 
ignition  circuits  without  disturbing  the 
ignition  system  itself. 


Arco  Cuts  Testing  Time 
80%  With  Thickness  Gage 


New  ''Radiation  Monitor" 
Just  Announced  by  G.  E. 


Engineers  of  the  Arco  Company,  Cleve¬ 
land.  Ohio,  manufacturers  of  industrial 
finishes  and  coatings,  say  that  they  have 
cut  testing  time  and  costs  80  per  cent  by 
using  a  General  Electric  Type  B  magnetic 
thickness  gage  for  quality  control. 

Every  Arco  finish  is  designed  to  be 
applied  at  a  specific  thickness  for  the  best 
possible  adhesion.  Because  the  thickness 
gage  makes  it  possible  to  check  and  con¬ 
trol  thickness  quickly  and  accurately, 
the  G-E  gage  has  become  a  vital  part  of 
their  manufacturing  process. 

Arco  Company  also  uses  this  gage  to 
help  determine  the  hardness  of  their 
paint.  The  standard  Type  B  thickness 
gage  has  a  range  of  0.10  mils  to  100  mils. 
Other  instruments  of  this  typ>e  with 
ranges  from  0.10  mils  to  300  mils  can  be 
furnished  to  measure  the  thickness  of  any 
non-magnetic  material  on  a  magnetic 
base. 


WCER 
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ENERAL 


A  new  radiation  detector,  known  as  the 
“radiation  monitor,”  has  been  an¬ 
nounced  by  the  General  Electric  Com¬ 
pany.  It  is  designed  for  the  use  of  engi¬ 
neers,  scientists,  doctors,  and  tech¬ 
nicians  engaged  in  work  where  x-ray  or 
gamma  radiation  is  present.  In  addi¬ 
tion,  it  may  be  a  valuable  tool  for 
civilian  defense  radiation  programs. 

The  monitor’s  high  sensitivity  detects 
much  smaller  amounts  of  gamma  radia¬ 
tion  than  is  permitted  by  the  most 
stringent  safety  regulations.  This  sen¬ 
sitivity,  coupled  with  continuously 
visible  indication,  quickly  gives  warning 
of  a  radiation  hazard  in  areas  where  the 
monitor  is  placed. 

Light  weight  (only  fourteen  ounces) 
adds  to  the  convenience  of  the  monitor. 
It’s  also  small — about  the  size  of  a 
quart  oil  can.  Since  it  has  a  self-con¬ 
tained  power  source,  it  can  easily  be 
moved  about.  Furthermore,  it  does  not 
require  tubes  or  batteries.  Full-scale 


ELECTRIC 


WCER 


reading  is  from  0  to  20  milliroentgens: 
accuracy  is  plus  or  minus  ten  per  cent. 
The  monitor  can  be  recharged  by  merely 
turning  it  upside  down. 

I - - - 

SECTION  A602-206,  GB4EltAl  ELECTRIC 
SCHBIECTADY  S,  N.  Y. 

PUaia  isnd  m*  th*  following  bullotinn 
Indicoto: 

\  for  roforonco  only 
X  for  planning  on  immodioto  proioct 
QPP-13  Sonsitivo  lightmotor  (GEC-dll) 

□  Typo  B  Magnetic  thicknoti  gage  (GEC- 

319) 

□  Radiation  Monitor  (GEC-778) 

□  Eloctrottotic  Voltmotor  (GEC-4031 


NAME . .  . . 

COMPANY . . . 

STREET . 

CITY . ZONE  .  STATE. 


ELECTRONICS  — Asoy,  1951 


14 


MEETINGS 


Apr.  30-May  4:  SMPTE  Spring 
Convention,  Hotel  Statler, 
N.  Y. 

May  21-23:  1951  Parts  Distrib¬ 
utors  Show,  Hotel  Stevens, 
Chicago,  Illinois. 

May  23-24 :  Fifth  National  Con¬ 
vention,  American  Society  for 
Quality  Control,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 

May  23-25:  1951  IRE  Technical 
Conference  on  Airborne  Elec¬ 
tronics,  Biltmore  Hotel,  Day- 
ton,  Ohio. 

June  18-22:  ASTM  Annual 
Meeting,  Hotel  Chalfonte- 
Haddon  Hall,  Atlantic  City, 
N.  J. 

June  20-22:  IRE  7th  Region 
Conference,  U.  of  Washing¬ 
ton,  Seattle,  Wash. 

June  25-29:  AIEE  Summer 
General  Meeting,  Royal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 

Auc.  15-18:  1951  APCO  Con¬ 


ference.  Everglades  Hotel, 
Miami,  Florida. 

Auc.  20-23:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Multnomah  Ho¬ 
tel,  Portland,  Oregon. 

Auc.  22-24:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 

Aug.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Sept.  10-14:  Sixth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit,  sponsored  by  Instrument 
Society  of  America,  Sam 
Hou.ston  Coliseum,  Houston, 
Texas. 

Oct.  22-26:  AIEE  Fall  Gen¬ 
eral  Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Nov.  12-15:  NEMA  Convention, 
Haddon  Hall,  Atlantic  City, 
N.  J. 


afternoons  during  the  course  will 
make  use  of  the  student  labora¬ 
tories  in  the  electrical  engineeriivg 
department.  Measurement  of  sys¬ 
tem  and  component  performances 
and  methods  of  testing  and  evaluat¬ 
ing  process  control  equipment  are 
to  be  included  in  the  laboratory  pro¬ 
gram. 

Three  members  of  the  MIT 
faculty  will  assist  Professor  Camp¬ 
bell  in  presenting  the  course:  Pro¬ 
fessor  Gordon  S.  Brown,  director 
of  the  MIT  Servomechanisms  Labo¬ 
ratory;  and  Paul  E.  Smith,  Jr.,  and 
Leonard  A.  Gould,  instructors  in 
the  electrical  engineering  feedback 
control  laboratory. 

The  course  is  intended  for  engi¬ 
neers  with  a  background  in  the 
problems  of  industrial  engineering 
and  production  management.  It 
will  be  open  to  those  who  have  had 
no  previous  acquaintance  with  the 
servomechanisms  field,  though  a 
familiarity  with  the  engineering 
problems  to  be  discussed  will' be 
helpful. 

The  course  in  feedback  control 
systems  is  one  of  a  .series  of  special 
summer  activities  planned  during 
1951,  under  the  general  direction  of 
Professor  Walter  H.  Gale,  director 


of  the  MIT  Summer  Session.  All 
are  designed  to  make  MIT’s  tech¬ 
nical  and  educational  facilities 
available  to  those  who  cannot  par¬ 


ticipate  in  the  regular  academic 
program. 

Further  information  on  this  and 
other  special  summer  activities  may 
be  obtained  from  Professor  Gale  at 
Room  3-107,  Massachusetts  Insti¬ 
tute  of  Technology,  Cambridge  39. 


INDUSTRIAL  COLOR  TV  AT  IRE  SHOW 


At  th*  IRE  annual  •xbibltion  at  Grand  Conlral  Paloea,  N.  T.  tat  March  many 
vUitora  tow  thU  damonstratton  of  industrial  color  tolovision.  Tho  color  roceivort 
used  ore  a  product  oi  the  Groy  Research  &  Development  Co.,  o  subsidiary  ol  The 
Gray  Miq.  Co.,  cmd  were  designed  in  cooperation  with  CBS  engineers.  The 
camera  chain,  consisting  oi  color  comera  ond  monitor,  was  operated  irom  Gray's 
main  iloor  booth.  Additional  receivers  were  In  use  on  the  third  floor 


Stanford  Plans  New  Labs 

Two  NEW  electronics  laboratories, 
one  for  applied  research  and  the 
other  for  student  electrical  engi¬ 
neering  activities,  will  be  con¬ 
structed  at  Stanford  University, 
California.  The  new  facilities  will 
represent  a  $250,000  outlay. 

The  university  has  received  an 
Office  of  Naval  Re.search  contract 
for  a  research  program  in  applied 
electronics.  The  grant  supplements 
existing  basic  research  contracts 
held  by  the  university  with  ONR, 
the  Air  Force,  Signal  Corps  and  the 
National  Bureau  of  Standards. 

Construction  of  the  student  engi¬ 
neering  laboratory  was  made  po.s- 
sible  through  a  gift  from  Hewlett- 
Packard  Co.  of  Palo  Alto,  electron¬ 
ics  equipment  manufacturing  firm. 

The  buildings  will  have  13,500 
sq  ft  of  floor  apace  and  will  be  about 
(Conttniwd  on  pOQc  255) 
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ALCOA  ^ 
STEAMSHIP 
COMPANY, 
INC. 


AMERICAN 

PRESIDENT 

LINES 


BERGEN 
STEAMSHIP 
CO.,  INC. 


.  •  it’s  Sylvania  tubes 
for  dependability! 


You’ll  find  equipment  of  many  leading  manufacturers 
on  the  ships  of  these  famous  world-wide  lines. 

In  radio  and  communications,  especially,  where  relia¬ 
bility  is  indispensable,  Sylvania  tubes  are  constantly  on 
watch. 

For,  Sylvania  is  a  pioneer  in  the  development  of  de¬ 
pendable  radio  tubes.  Improved  manufacturing  tech¬ 
niques  and  quality  control  methods,  over  a  period  of  25 
years,  have  resulted  in  Sylvania’s  recognized  leadership 
in  the  radio  and  TV  tube  field.  Receiving  or  transmit¬ 
ting,  Sylvania  tubes  offer  outstanding  performance  and 
long  life. 

Moreover,  the  Sylvania  tube  line  is  a  complete  line, 
including  practically  every  known  type  .  .  .  from  tiny 
sub-miniatures  to  large  TV  picture  tubes.  For  detailed 
information,  ratings,  prices,  or  deliveries  write  today 
to:  Sylvania  Electric  Products  Inc.,  Dept.  R-1105,  Em¬ 
porium,  Pa.  Sylvania  representatives  are  also  located  in 
all  foreign  countries.  Names  on  request. 


EASTERN 

STEAMSHflP 

LINES 


SYLVANIAJTELECTRIC 

im  no:  miWM  rcm  no;  OEtTiiMt  PMHm;  cucnMK  im  EiMam:  njMKm  n»  Rxm  an  nNK  RM  nm;  UMT  MUi:  nmum-.  nuMMiaB 
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THE  VICTOREEN  INSTRUMENT  CO 

5806  HOUGH  AVENUE 
CLEVELAND  3  OHIO 


NEW  BOOKS 


THE  CONDENSER 
r-METER 

for  the  accurate 
determination  of 
x-radiation  intensity 


Electrons  and  Holes  in 
Sem  icond  uctors 

By  William  Shockley.  Bell  Labora¬ 
tories  Series,  D.  Van  Nostrand  Com¬ 
pany,  Inc.,  New  York,  1950,  558 
ftages,  $9.75. 

Reviewed  and  summarized  by  G.  D. 
O’Neill,  Head,  Solid  State  Section, 
Physics  Laboratories,  Sylvania  Elec¬ 
tric  Products  Inc.,  Bayside,  N.  Y. 

When  the  transistor  vva.s  an¬ 
nounced  in  the  summer  of  1948,  the 
imagination  of  physicists,  electron¬ 
ics  engineers  and  a  large  section 
of  the  general  public  was  excited 
by  the  amazing  news.  The  more 
naive,  especially  among  those  not  in 
a  position  to  make  a  reasonable 
evaluation  of  this  most  promising 
discovery,  were  led  to  expect  too 
much  too  soon.  Meanwhile,  system- 


The  accepted 
secondary  standard 
for  the  laboratory 
and  the  hospital 

Chamber  values  for  a 
wide  range  of  applicotions 

0.25  r  chambers 

25  r  chambers 

TOO  r  chambers 

250  r  chambers 

1000  r  chambers 

2500  r  chambers 

Isotope  chambers 
Also  special  chamber  values 
to  order. 

The  condenser  r-meter  is  a  port¬ 
able  instrument  designed  for 
rapid  accurate  measurement  of 
x-ray  intensity  and  can  be  fur¬ 
nished  with  a  numfier  of  different 
ionization  chambers  to  cover  the 
needs  of  laboratory  and  clinical 
requirements. 

For  20  years,  with  modifications 
and  refinements,  the  condenser  r- 
meter  has  served  as  an  essential 
tool  to  those  interested  with  prob¬ 
lem  of  x-ray  measurement. 


RELEASED  THIS  MONTH 


FerromaqnvtUm;  R.  M.  Boiorih;  Van 
Notirand;  $17.50. 


ScrTomtchanUmi  and  Raquloting 
Systam  Daiign;  H.  Chaalnut  and 
R.  W.  Mayar;  Wiley:  $7.75. 


■  DIRECT  WRITING 

■  RECTANGULAR  COORDINATES 

■  PERMANENT  RECORDS 


Short  Wave  Wiralaai  Communica¬ 
tion:  A.  W.  Ladner  and  C.  R. 
Slonar:  Filth  Edition:  Wiley:  $8.00. 


Electrical  phenomena  from  a  few  millivolts  to  over 
200  volts  maybe  readily  and  continuously  recorded. 
Registration,  by  heated  stylus  on  p/asf/c-coated 
paper,  is  clear,  sharp,  permanenf  SingU-chonnsI 
Modal  1  28 (Fig  .1) has  standard  speed  of  25  mm. /sec. 
(slower  speeds  available).  Two->chonntl  Modal  60 
(Fig.  3)  has  ten  speeds— 0.5  to  100  mm./sec.  Four- 
chonnal  Modal  67  (Fig.  2)  has  eight  speeds  — 0.25 
to  50  mm./sec.  Built-in  timing  and  code  marking, 
and  ready  interchangeability  of  Amplihers  (D.C. 
and  Strain  Gage)  are  features  of  all  models. 


atic  inve.stigation  of  the  phenom¬ 
ena  as.sociated  with  tran.sistor 
action  has  continued  along  scientific 
lines,  with  the  certainty  that  out 
of  this  work  will  come  devices  of 
major  importance.  The  present 
volume  is,  to  a  large  extent,  based 
upon  a  lecture  series  organized  by 
Dr.  Shockley  as  a  part  of  the  pro¬ 
gram  of  transistor  re.search  and 
development  being  carried  out  at 
the  Bell  Telephone  Laboratories. 

This  book  might  be  described  as 
a  .set  of  three  monographs  of  in¬ 
creasingly  rigorous  treatment.  Part 
I,  called  “Introduction  to  Transistor 
Electronics”,  presents  an  elemen¬ 
tary  picture  of  semiconductor  phe¬ 
nomena,  the  transistor  as  a  circuit 
element  and  the  physical  theory  of 
transistor  action.  The  presentation 
is  such  that  it  will  be  easily  under¬ 
stood  by  per.sons  whose  training  in 
science  or  engineering  does  not  in- 

(Continued  on  p  263) 


For  romptrtr  drrrriptionB, 
itlu»trmlion§t  tables  of  eon- 
stants,  and  prices,  send  for 
catalog,  using  coupon 


■  INOUSTKIAL  DIVISION 

■  39  Osborn  St , 

g  Combridgo  39,  Moss.  I 

■  niooso  sond  mt  compl«t«  cotolog  of  Sonborn 
I  Industriol  Rtcording  Eqvipmont. 


Compony 


Stroft 
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McGRAW-HILL 
BOOKS 
are  TOOLS 


The  McGrow-Hill  imprint  on  a  tcchnicol  book 
certifies  that  it  is  the  work  of  a  competent 
authority  brinping  you  the  best  of  the  re¬ 
corded  eiperience  in  your  field. 


in  defense  production 


Check  your  needs  against  this 
representative  list  of  books 

I— CLCCTRONICS  IN  ENGINEERING.  Hill.  $4.00 

2.  FUNDAMENTALS  OF  VACUUM  TUBES,  Eutmin. 
$6.00 

3.  RADIO  ENGINEERING.  Ttratn.  $7.00 

4.  PRINCIPLES  OF  RADAR.  M.  I.  T.,  $6.00 

5.  RADAR  ENGINEERING.  Fink.  $7.S0 

6.  FREQUENCY  MODULATED  RADAR.  Lvek,  $4.50 

7.  DRAFTING  FOR  ELECTRONICS.  Carlnl.  $2.75 

i.  SMALL  PLANT  MANAGEMENT.  A.  S.  M.  E..  $6.00 

0.  PRODUCTION  PLANNING  AND  CONTROL.  Landy. 
$5.50 

10.  QUALITY  CONTROL.  Feiianbaum,  $7.00 

11.  INSPECTION  ORGANIZATION  AND  METHODS. 
Thowpaon.  $5.00 

12.  VITALIZING  THE  FOREMAN'S  ROLE  IN  MANAGE¬ 
MENT,  Gardlnar  and  Gardinar,  $6  00 

13.  THE  FOREMAN'S  HANDBOOK.  Htytl.  $5.00 

14.  THE  MATHEMATICAL  SOLUTION  OF  ENGINEER¬ 
ING  PROBLEMS.  Salvadari  and  Millar.  $3.75 

15.  HIGHER  MATHEMATICS  FOR  ENGINEERS  AND 
PHYSICISTS.  Sakolnikeir  and  Sakolnikaff.  $5.50 

16.  APPLIED  MATHEMATICS  FOR  RADIO  AND  COM¬ 
MUNICATION  ENGINEERS.  Smith.  $3.75 

17.  MATHEMATICS  FOR  ELECTRICIANS  AND  RADIO- 
MEN.  Caoka.  $5.00 


10.  RADIO  ENGINEERING  HANDBOOK.  Hannay,  $10.00 

If.  STANDARD  HANDBOOK  FOR  ELECTRICAL  ENGI¬ 
NEERS.  Knawitan.  $15.00 

20.  HANDBOOK  OF  INDUSTRIAL  ELECTRONIC  CIR¬ 
CUITS.  Markus  and  Zduff.  $6.50 

21.  RADIO  ENGINEERS’  HANDBOOK.  Tarman.  $0.00 

22.  HANDBOOK  ON  DESIGNING  FOR  QUANTITY  PRO¬ 
DUCTION.  Chaaa.  S7.S0 

23.  AMERICAN  ELECTRICIANS'  HANDBOOK.  Craft. 
$7.50 

24.  PLANT  ENGINEERING  HANDBOOK.  Slaniar.  $15.00 


QEFENSE  production  needs  have  put  the  spotlight  on  today’s 
rapid  technical  developments — in  machines,  materials,  processes, 
and  management.  New  demands  for  know-how  and  skill  face  yout 
personnel,  from  top  engineering  design  on  down  through  the  many 
levels  of  supervi.sory  and  mechanical  shop  work. 

Make  sure  you  get  maximum  efficiency  and  production  from  youf 
whole  staff — give  them  the  advantages  of  the  technical  training  and 
upgrading  afforded  by  McGraw-Hill  books. 

.  Today’s  intensive  demand  for  McGraw-Hill  technical  books 
indicates  how  important  it  is  to  have  these  standard  instruction 
and  reference  volumes  available.  If  you 
want  to  know  what  a  working  library  of 
technical  books  will  do  for  your  pertonnel, 
ask  any  training  director  or  technical 
librarian.  He  can  tell  you  how  eager 
American  workers  are  for  the  latest  tech¬ 
nical  information  that  can  help  them  do 
new  jobs  better. 

•Act  now  to  provide  your  personnel  with  the  best 
engineering,  management,  and  technical  training 
literature.  Fill  out  the  coupon  below,  describing 
your  firm’s  needs.  We  will  send  you  without  obliga¬ 
tion  the  lists  of  books  your  workers  ought  to  have. 

MAIL  THIS  CONVENIENT  COUPON  TODAY 


McGRAW-HILL  ROOKS 
CHOSEN  "BESr* 

BY  I.R.E.  MEMBERS 

In  i  rnennt  tunmy  pf  tpckni- 
enl  kMk  H»«n.  McGmw-Hlll 

knniu  wtr*  MtactpB  nt  kntt  by 
•4%  nf  I.R.E.  mpmbnrt  wh« 
rwppnBPB:  25%  m«r«  tknn 
any  ntbnr  puMipkar  namaB. 
(Sas  I.R.E.  Pracaaiint*.  Da- 
cambar,  1559.) 


McGrow-HMI  Book  Co.,  Spociol  Sorvico  Soetton.  327  W.  41  St.,  N.Y.C.  IB 

n  SEND  ME  CATALOG  of  Me-  '  '  ~~ 

Omw-Hllt  Ixwlw.  IU.M  iMll,,  )o«l  □  SEND  ME  BOOKS  MWrrtlnf  to  niinibrra  MietrcliKl  below,  for  10 
toducrriSS.'Tn.l  '«  opprovol.  In  ID  don  I  «U1  poy  fur  booki  1  kaap. 

bii.HlnVa8  'kxAs.  *  pIu-R  few  I'eatA  for  delirery.  and  return  o(her!i  pixitpald. 

n  SEND  ME  INFORMATION  on  new  and  standard  l»>oks  you  pub-  I 


7  I  9  10  11  12 

n  14  15  U  17  11 

19  20  21  22  23  24 


rumpaoy . roaltioB 
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Backtalk 


TYPE  SR5A  TYPE  MC9 

FREQ  2.0-15.0  MC  FREQ  1.0-10.0  MC 


TYPE  AR23W 

fRfQ  TYPE  BH6A 

0.080  0.19999  MC  FREQ  0.8-75.0  MC 

'  TYPE  TCO-1 

TYPE  8H7A  TEMPERATURE 

FREQ  15.0-50.0  MC  CONTROl  OVEN 

j -  I  - 

i  '^^QoeStMRS 

CMCtnmg  Mitary  ^cificatWBS? 


Bliley  is  well  acquainted  with 
"MI  L”  crystal  requirements. 
Solid  production  experience  is 
an  important  factor  when  you 
need  "MIL"  quidity  as  welt  as 
d0pendtible  delivery. 

Bulletin  42,  describing  "MIL" 
crystals,  will  be  sent  to  design 
engineers  on  request. 


^^cnysTALs  •  ^ 

BLILEY  ELECTRIC  COMPANY,: 
UNION  STATION  BUILDING 
ERIE.  PENNSYLVANIA 


This  department  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
tiiseuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  published. 


Wobble  Organ 

Dear  Sirs  : 

In  the  article,  Electronic  Music  For 
Four  (Feb.  1951),  the  “wobble 
organ”  is  described  as  being  repre¬ 
sentative  of  the  present  state  of  the 
art.  Actually,  it  would  be  more  ap¬ 
propriate  to  say  that  the  mono¬ 
phonic  electronic  musical  instru¬ 
ment  of  the  crank-operated,  con¬ 
tinuously-tuned  oscillator  type  built 
by  the  author  represents  the  state 
of  the  art  approximately  20  years 
ago.  Except  for  the  name,  there  is 
little  if  anything  new  in  the  “wobble 
organ”. 

In  this  connection,  your  atten¬ 
tion  may  be  directed  to  P6chadre’s 
U.  S.  patent  No.  1,791,374,  corre¬ 
sponding  to  French  patent  No.  672,- 
968  (1929).  The  differences  be¬ 
tween  Meachem’s  and  P^chadre’s 
structures  are  very  minor  and  Pe- 
chadre’s  device  may  even  be  supe¬ 
rior  with  respect  to  practical  opera¬ 
tion. 

Another  good  example  of  elec¬ 
tronic  musical  instruments  of  the 
crank-controlled  type  is  described 
in  Mager’s  German  patent  No.  536,- 
855  (1928).  Bertrand’s  “Dyna- 

phon”,  described  in  French  patent 
No.  664,305  (1929)  likewise  em¬ 
ploys  a  crank-type  operating  mech¬ 
anism  for  a  continuously-tuned 
audio  oscillator. 

Nor  is  Mr.  Meachem  the  first  one 
who  has  assigned  an  individual  os¬ 
cillator  to  each  of  four  or  more  per¬ 
formers  to  produce  polyphonic  mu¬ 
sic.  As  far  back  as  in  1932,  the 
writer  organized  and  directed  the 
five-piece  Emicon  Electronic  Or- 

(continued  on  pe^c  292) 


THE 

TWIN  TUBE 


LI  MlKH  L : 


Wt.  l«*/4  /U. 

11"  *  X  r 


A  new  concept  in  multiple  trace 
otcilloscopy  made  possible  by 
Waterman  developed  RAYONIC 
rectangular  cathode  ray  tube,  pro¬ 
viding  for  the  first  time,  optional 
screen  characteristics  in  each 
channel.  S-1 5-A  is  a  portable  twin 
tube,  high  sensitivity  oscilloscope, 
with  two  independent  vertical  as 
well  as  horizontal  channels.  A 
“must’’  for  investigation  of  elec¬ 
tronic  circuits  in  industry,  school, 
or  laboratory. 

V»rticol  channels:  lOmv  rms/inch,  with  response 
within  — 2DB  from  DC  to  200kc,  with  pulse  rise 
of  1.8ms.  Horizontal  channels:  1v  rms/inch 
within  — 2DB  from  DC  to  150kc,  with  pulse  rise 
of  3ms.  Non-frequency  discriminating  ottenu- 
otors  and  gain  controls,  with  internal  calibra¬ 
tion  of  traces.  Repetitive  or  trigger  time  base, 
with  linearization,  from  l/zcps  to  50kc,  with 
±  sync,  or  trigger.  Mu  metal  shield.  Filter 
graph  screen.  And  a  host  of  other  features. 

WAlEIIMANPI!iUCTSCO.,INC. 

PHILADELPHIA  35,  PA. 

CASLE  ADDRESS.  FOIOTSCOrE 

WATERMAN  PRODUCTS  INCLUDE: 
S-IO-B  GENERAL  POCKETSCOPE 
S-ll-A  INDUSTRIAL  POCKETSCOPE 
S-I4-A  HI4IAIN  POCKETSCOPE 
S-I4-B  WIDE  BAND  POCKETSCOPE 
S-21-A  LINEAR  TIME  BASE 

Alto  RAKSCOPES,  LINEAR 
AMPLIFIERS,  RAYONIC»  TUBES 
■nd  ether  eqeipmeni 
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rRADE  M>RK 


Production  of  globar  brand  ceramic  re¬ 
sistors  is  being  direaed  to  manufacturers  of 
defense  equipment  in  ever-increasing  quan¬ 
tities.  These  manufacturers  must,  necessarily, 
receive  first  priority  if  they  are  to  produce 
critically  needed  equipment  during  this 
national  emergency. 

However,  our  produaive  capacity  is  such 
that  we  are  able  to  meet  most  needs  of 
producers  of  civilian  equipment  —  and  will 


continue  to  do  so  in  every  way  that  does 
not  affect  defense  produaion. 

The  unique  characteristics  of  GLOBAR  re-  , 
sistors  have  resulted  in  many  improvements 
in  circuit  designs.  Whether  you  are  produc-  I 
ing  defense  or  civilian  equipment,  it  will  pay  j 
you  to  investigate  the  many  types  available. 
Our  complete  coopermon  is  issured.  Write  I  ■ 
Dept.  V-51,  The  Carborundum  Company,  ^ 
GLOBAR  Division,  Niagara  Falls,  New  York. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


"Carborundum" and"Olokar" art  registertd  tradtmarki  which  indicate  manufacture  hy  The  Carborundum  Company,  Niagara  Falls,  N.  Y. 
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bringing 

YOUR  PRODUCTS  to  market  ^  ^  ^ 
is  the  year-round  job  of 
electronics  BUYERS’  GUIDE 

Tht  foH»wiag  statamants  by  sabsaiber-asars  af 
tba  Gaida  giva  on  Idaa  af  baw  it  daas  that  fab. 


"The  Buyers*  Guide  is  used  almost  100%  in  making  inquiries  and  is  a  constant 
reference.*' . . .  “The  one  copy  of  ELECTRONICS  that  I  keep  on  file  for  reference  purposes 
in  my  office.** . . .  "We  need  another  copy  of  the  Buyers*  Guide.  The  one  we  have  in  our 
electronic  department  is  in  constant  use.  Please  send  another  copy  and  bill  us.** . . .  “Your 
Buyers*  Guide  issue  is  in  doily  use  at  the  laboratory.  We  have  ordered  many  products  as 
a  result  of  consulting  it.  some  of  those  which  have  been  most  difficult  to  obtain  come  to 
mind  right  now,  small  selenium  rectifiers,  transformers,  capacitors  and  drawn  metal 
cans,  ceramic  dielectrics,  paints  and  various  plugs  and  sockets.  From  our  point  of  view 
we  believe  that  manufacturers  would  really  do  themselves  more  good  in  the  Griide  if 
they  could  be  persuaded  to  give  more  information  on  their  products." 

And  here's  the  other  side  of  the  story  —  by  "Guide"  advertisers. 

“Resxilts  obtained  hove  really  amazed  me.  Quantity  of  requests  for  data  and  catalogs 
has  been  tremendous.  Initial  orders  received  hove  paid  for  advertisement  many  times 
over.  Repeat  orders  have  already  followed.  We  have  many  engineering  representatives 
all  over  the  country  but  it  is.  of  course,  impossible  for  them  to  contact  every  designer  and 
engineer  in  every  company.  With  this  advertisement  in  the  Guide,  we  reached  into 
engineering,  research  and  production  departments  where  previously  our  products  were 
unknown,  also  many  Govenunent  procurement  agencies,  laboratories  and  so  forth.**... 
“Our  best  customer  came  about  as  the  result  of  our  1948  ad  in  the  Buyers'  Guide.  Recently 
we  received  on  order  well  up  in  the  four  figures  from  another  customer  whose  first  contact 
with  us  was  his  request  for  our  catalog  described  in  the  1949  issue  of  the  Guide.  This 
customer  is  in  a  field  not  even  remotely  connected  with  electronics." 


Your  ELECTRONICS'  representative  will  be  glad  to  show  you  the  letters 
from  which  these  quotes  were  taken  and  many  more— all  telling  the  same  story 
—  the  unparalleled  use  and  sales  value  of  ELECTRONICS  BUYERS'  GUIDE. 
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THE  DiREa  ROUn  TO- 


ELECTRONICS  — May,  I9SI 


A  $2,000,000,000  MARKET  PUQ 


When  you  consider  that  there  are  more  than  2.000  widely  diversified  products  sold  to  manu* 
lacturers  and  users  oi  electronic  equipment  the  engineers'  need  ior.  and  the  soles^moking  success 
of  the  "Guide"  witnessed  to  by  the  quotes  on  the  opposite  page  become  readily  understandable. 


The  only  publication  of  its  land,  the  "Guide"  is  the  engineers'  standard  source  of  specifying 
and  buying  information  on  allied  os  well  os  electronic  products  .  .  .  bearings,  blowers,  bobbins, 
bushings,  ceramics,  couplings,  fasteners,  gases,  hand  tools,  heating  tanks,  ionization  chambers, 
metals,  moldings,  motors,  mountings,  paper,  plastics,  rings,  seals,  solder,  tapes,  tubing,  washers, 
wire  and  cable  as  weU  os  amplifiers,  ontexmos.  capacitors,  coils,  controls,  counters,  crystals,  deflec¬ 
tion  yokes,  h-f  generators  and  heating  equipment,  ion  trope,  isotopes,  loudspeakers,  oscillators,  po¬ 
tentiometers.  radar,  receivers,  resistors,  spectrometers,  standards,  testers,  thermistors,  timers,  trans¬ 
ducers.  transmitters,  tubes  and  tube  parts,  varistors,  wave  guides,  wave  trope,  and  X-ray  equipment 
.  .  .  materials,  components  or  pockaged  electronic  equipment  —  getters  or  gear  trains,  coils  or 
cabinets,  servos  or  springs.  i 


Designers  and  users  of  electronic  equipment  look  to  the  "Guide"  ior  product  source  and  spec¬ 
ifying  information.  Results  of  o  just  completed  survey  ovoiiob/e  from  your  ELECTRONICS'  rep- 
roseatatiro  prove  beyond  question  that  ELECTRONICS  BUYERS'  GUIDE  is  not  only  the  standord 
buying  guide  in  the  field,  it  is  the  only  one  with  reoL  proven,  sales  potential  for  your  products. 
You  owe  it  to  yourself  to  study  this  independent  survey  report  Copies  availoble  on  request 

Advertising  closing  dates  for  the  Guide  are  close  at  hand.  Copy-to-set  now;  Complete 
plates  May  1st  There  is  no  time  to  lose  in  plaxming  and  preparing  your  product  sales  story  for 
presentation  to  the  most  important  audience  as  for  os  your  products  are  concerned  —  the  design 
engineer  subscribers  ‘o  ELECTRONICS  who  this  year  more  than  ever  before  are  making  your 
markets.  Do  it  now.  Begin  by  seeing  if  yoiu  questionnaire  for  free  listings  in  the  Guide  has  been 
properly  fiUed-out  and  returned.  That  is  the  first  step  to  sales  through  the  Guide.  It  is  the  indexed- 
to-advertising,  product  directory  listings  that  send  your  potential  customers  to  the  supporting  sales 
data  pages  in  the  Guide  that  take  your  products  to  market  and  bring  you  sales. 
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TUBES  AT  WORK 

(coflHnytd  from  pOQC  HI) 

of  as  high  as  160  volts  rms  may  be 
handled  by  the  cathode  followers 
without  distortion.  The  low  im¬ 
pedance  gain  controls  in  the  output 
of  the  cathode  followers  have  very 
little  frequency  discrimination. 

The  10,000-ohm  balance  potenti¬ 
ometers  are  adjusted  to  give  zero 
direct  volts  across  the  gain  controls. 
In  this  way  no  transients  due  to 
charging  and  discharging  of  the 
0.25-/tf  coupling  capacitors  will  ap¬ 
pear  during  gain  control  adjust¬ 
ments. 

In  order  to  improve  stability  and 
prevent  line-voltage  variations 
from  being  amplified  and  fed  to 
the  oscilloscope,  the  cathode-fol¬ 
lower  and  switch -tube  positive 
and  negative  power  supplies  are 
regulated.  FourVR-150  (OD3)  reg¬ 
ulator  tubes  are  used  to  give  300 
volts  positive  and  negative  with 
respect  to  ground. 

The  oscillogram  of  Fig.  2  shows 


FIG.  2 — OKillo^ram  with  30-ke  ilgnal 
applied  simultaneously  to  both  inputs 
and  a  sweep  itequency  oi  10  kc 
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the  switch  operation  with  a  30-kc 
signal  applied  simultaneously  to 
both  inputs  with  a  .sweep  frequency 
of  10  kc.  With  the  circuit  constants 
shown  in  the  .schematic  diagram, 
.satisfactory  operation  is  obtained 
at  sweep  frequencies  as  high  as  30 
kc.  The  chief  limiting  factor  is  the 
frequency  response  of  the  flip-flop 
stage.  If  it  is  desired  to  switch  at 
even  higher  frequencies,  the  plate 
load  resistances  for  the  flip-flop 
circuit  may  be  lowered,  necessitat- 
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gasketing  material— 


for  high  vacuum 


Here’s  something  different 
—  a  synthetic  elastomer 
that’s  tough  and  has  a  very  low 
vapor  pressure. 

In  the  ports  of  electron  tube 
exhaust  machines,  Myvaseal 
Gasketing  Material  results  in 
longer-lasting  tubes  because  its 
remarkably  low  vapor  pressure 
means  higher  vacuum  with  less 
pumping. 

The  newest  television  pic¬ 


ture-tube  pumping  systems  and 
rotary  exhaust  systems  are  being 
built  with  it.  Older  equipment 
can  benefit  from  it.  And  users 
of  other  high  vacuum  systems, 
small  and  very  large,  are  turn¬ 
ing  to  Myvaseal  Gasketing 
Material. 

This  new  product  is  just 
another  example  of  DPi’s  re- 
■search  in  the  interests  of  those 
who  work  with  high  vacuum. 


high  vacuum  research 
and  engineering 


Whatever  your  need  in  that 
field,  let  our  technical  staff 
serve  you.  Write  to  Distillation 
Products  Industries,  Vacuum 
Equipment  Department,  727 
Ridge  Road  West,  Rochester 
3,  N.  Y.  (Division  of  Eastman 
Kodak  Company). 


Alto  . . .  vitsmint  A  ond  E  . . .  dittlltcd  menoglycorldos  •  • .  insrc  than  3400  Eattman  Organic  ChomtcaU  far  sclanca  end  Industry 
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CARLISLE  PENNSYLVANIA 


custom  drawn 
custom  insulated 

^  Specify  the  electrical  properties,  flex-  CUStOm  SpOOlod  . . . 

ibility,  tensile  strength,  laying  speed,  wQyj.  gxacting 

uniformity  and  other  characteristics  you  ^  ® 

must  have.  Our  Hudson  and  Winsted  Di-  TeQUirementS 
visions  will  meet  and  maintain  your  spe¬ 
cifications. 

Yes,  “Fine  Wire  Made  Finer!”  That’s  why  ^  us  your  wire  proble 
Hudson-Winsted  fine  wires  are  the  first  anj  requirements.  Our 
choice  of  electrical,  radio-TV  and  elec-  search,  engineering  and  p 
tronic  manufacturers  whose  products  are  duction  facilities  are  at  yi 
noted  for  reliability  and  long  life.  disposal.  Let  ns  quote! 


STRAIN  GAGES 
at  the  Flip 
of  a  Switch 


Th«  Oyno-Myk«  Mod«l  1 29-» 
is  o  precision,  high  sp*«d,  dynomk  fnkrom«t«r 
vsing  iin«ar  difftrAntial  trantform«rs  os  th« 
sensing  •iomont.  It  m«asur«s  ond  provides  for 
rocording  such  ph«rtomAna  os  forco«  torquo, 
stroin,  vibrotion,  occoUrotion,  tAmporotvro, 
prossuro,  thicknoss,  surfoco  finish,  otc.,  with  o 
linoor  froquAncy  rAsponsA  of  DC  to  tOOO  cps. 
DirACt  dispiocAmAnts  orA  mAosurAd  in  fivA 
rang  AS  from  ±.1  inch  to  ±10  micro  inchos. 
On  stondord  mognAtk  rocordors  o  sonsitivity 
of  1  micro  inch  por  millimAtAr  is  ovoiloblA. 
A  togglA  switch  convArts  thA  Dyrto*MykA  to  o 
high  froquAncy,  high  SAnsitivity  stroin  gogA 
indicator.  ThA  output  is  usAd  to  drivA  ony 
typA  of  mognAtic,  null  boloncA  or  golvoftom- 
AtAr  rAcordAr — or  thA  DC  or  modubtAd 
corriAT  may  bA  viAwAd  on  on  OscilloscopA. 
Solsyn  motors  moy  bA  drivAn  for  romotA 
indicotion  or  control.  RoquAst  TAchnicol  lul- 
ktin  129*  ft  for  full  dAtails. 


general  offices:  ossining,  n.  y.  0  winsted  division,  winsted,  conn. 


A/C/  CRYSIAl 
TEMPfRATURE 
CONTROL  COSTS  . 


Now  you  con  forgot  fomptroluro 
control.  Just  sptcify  Stondord't 
Type  20  Cryttol  Unit  for  your 
productA. 

In  oddition  to  lowering  power 
requirements  ond  weight,  it  in* 
creoses  compoctness,  durobility 
and  dependability.  Type  20  meets 
all  Government  specificotions,  too. 

Discover  how  the  Stondord  Type 
20  con  cut  costs  ond  increase  soles 
for  you.  A  letter  will  bring  Engi¬ 
neering  doto  ond  complete  detoils 
by  return  moil. 


The  Dyno-MAter  ModAl  144,  whAn 
vsAd  with  thA  DynO'MykA,  indicates  by  neon 
lights  the  peak  amplitude  of  transients  os 
fast  as  1  millisACond.  This  indication  may  be 
instontaneous  or  o  memory  feoture  moy  be 
used  to  maintain  the  reading  until  reset, 
ftuilt-in  power  relays  provide  on-or-off  con¬ 
trol  to  any  plus  or  minus  limits  established  by 
the  Dyno-Myke.  The  combination  cf  the  Dyno- 
Myke  ond  the  Dyno-Meter  offers  many 
opplications  to  industrial  processes  resulting 
in  the  elimination  of  Krop  of  the  source.  Uses 
in  connection  with  machine  tool  operations  ore 
particularly  impressive.  Request  Dyno-Meter 
Technical  ^lletin  144. 

Cvfte«  pf  tipctrpnic  ln$irvmpHti  Smcp  1943 


CORNING  ALL-GLASS  TELEVISION  BULBS 
HELP  CUT  COSTS  FOR  TUBE  MANUFACTURERS 


1 .  Corning  has  consistently  led  the  way 
with  price  reductions  made  possible 
by  steady,  planned  improvement  in 
production  efficiency. 

2.  High  glass  quality  level  assures 
minimum  rejections. 

3.  Strong,  uniform  bulbs  permit  very 
low  processing  losses. 

4.  Steadily  reduced  bulb  weights,  re¬ 


sulting  from  lead-free  glass  and  im¬ 
proved  manufacturing  techniques, 
save  on  handling  and  transportation 
costs. 

5.  Highly  trained  technical  service  men 
are  immediately  available  to  help 
solve  tube  processing  problems. 

6.  Reliability  of  supply  permits  opera¬ 
tion  with  minimum  inventory. 


CORNING  GLASS  WORKS,  CORNING,  N.Y. 

/feeMU  tic 

ELECTRONIC  SALES  D  E  P  A  R  T  M  E  N  T  —  E  L  E  CT  R  I  C  A  L  PRODUCTS  DIVISION 


1851*100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 
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(cor.tinucd) 


AN  approved  (3303- U 


HUNDHKDS  of  thousands  of  R-B-M 
telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  designed  to  meet 
AN  specifications. 

K-B-M  liermetically  sealed  telephoiu' 
tvpe  relavs  are  available  in  contact  forms 
u|t  to  and  including  t-pole,  double  throw, 
3  anijiere,  28  Volts  D.  C.  construction. 


AN  opprovd  (3304-1) 


.Also  10  aniftere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  Volts  1).C. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

What  is  YOUR  hermetically 
sealed  relay  requirement?  R-B-M  is  developing 
new  and  smaller  relays  to  meet  Armed  Services 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  -AN 
s[H‘ci(icalions  a|iplving.  Address  I)ept.F-5. 


R-B-M  Production  and  EnRi* 
neerins  facilities  in  two  plants, 
located  in  different  states,  (over 
a  quarter  million  square  feet), 
can  assist  you  in  the  develop¬ 
ment  and  production  of  special 
electro-magnetic  devices  for 
Armed  Services  application. 


r-b-m  division 

ESSEX  WIRE  CORP. 

Logansport,  Indiana 


MANUAl  AND  MAGNCTfC  flfCTRIC  CONTROLS 
~fOR  AUrOMOriVf,  /NOUSTRIAL,  COMMUNfCATfON  AND  fiECTRONIC  USE 


ing  some  adjustment  in  the  other 
circuit  components. 

Reference 

(1)0.  H.  Sctiinitt,  A  Thermionic  Tri(C- 
ger,  JouT.  Sci.  Jnst.,  15.  p  24.  Jan.  1938. 


New  High-Speed 
Facsimile  System 

The  high-speed  facsimile  system 
recently  developed  by  Western 
■  Union  requires  no  processing  at 
'  any  time  during  transmi.ssion  or 
reception.  Transmission  and  re¬ 
cording  in  final  form  of  3,000  words 
of  newsprint  per  minute  is  possible 
with  the  device. 

Copy  to  be  transmitted  is  placed 
in  a  horizontal  transparent  cylinder. 
When  the  end  gate  of  the  cylinder 
is  closed  transmission  is  automatic- 
j  ally  started.  The  copy  is  held  in 
I  place  in  the  transmitting  cylinder 
!  by  the  centrifugal  force  of  1,800 
cylinder  revolutions  per  minute. 

Two  transmitting  cylinders  are 
used  to  keep  the  machine  busy.  The 
'  operator  in.serts  copy  in  one  cylin¬ 
der  while  the  other  is  transmitting, 
as  shown  in  Fig.  1.  Tran.smission 
shifts  from  one  cylinder  to  the  other 
automatically  to  give  continuous 
operation. 

A  pin  point  of  light  is  focused  on 
the  revolving  page  and  moves  along 
a  track  parallel  to  the  cylinder.  A 


I  FIG.  1 — Tranimiltinq  cylindert  oi  the 
!  new  iacilmile  lytlem.  Lower  cylinder  U 
loaded  and  copy  U  being  tranunitted 
I  while  operator  prepare*  upper  cylinder 
lor  automatic  lake-orer 


160 


May,  1951  — ELECTRONICS 


iM*»»**' 


encinecrs  w 

"  ng  serv'ce 

(xluction. 


industria\  pf 


MOLDING  SERVICE 


hi  foundation  of  sue 

e  mold  itself- 
rictool-makingan^l 
S  Chemical  Dcpa. 

la  MassachuscUs. 

action  equiptnent 


he  country  s  ^ 

pushes  moids-Gd^ork.^ 

‘‘'“''^'Ceforthchigh-^ 

^”Crv  O-E  molded  par 

'Voiding  is  the  making  o 

f“Twr“rs« 

ell^uikompany.P"’ 

MtoldedP'o"''*^®; 
^  Gencrnl  tic  <r.c  / 

Z  of  molded  Plostte 
ZHZ  to  36  inches; 


General 


ELECTRIC 


ELECTKONICS  — M«r,  1951 


162 


May,  1951  —  ELECTRONICS 


ELECTRONICS  — Mar.  >951 


diversified  experience 
in  electronics 


*  Contracts  with  U.  S.  and  foreign  governments 
for  electronic  work  are  nothing  new  at  Air 
Associates!  For  many  years,  our  Electronic 
Division  has  been  developing  and  manufac¬ 
turing  LF,  VHF  and  UHF  communication  and 
navigation  systems,  landing  systems,  firing  error 
indicator  systems,  echo  ranging  systems  (includ¬ 
ing  sonar)  and  special  miniaturized  electronic 
devices.  Our  wide  experience  and  expanded 
facihties  for  airborne,  marine  and  ground  elec¬ 
tronics  equipment  are  available  to  help  solve 
your  design  and  production  problems.  Your  in¬ 
quiry  to  Teterboro  will  receive  prompt  attention. 


IMCOMfOMATtD 

TETERIORO,  NEW  JERSEY 


Pci 
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TUBES  AT  WORK  (continued) 


FIG.  2 — Tronomitted  copy  iaeding  irom 
the  recorder  at  a  ipeed  oi  Ve  inch  per 
second 


Resists  Violent 
Temperature  Changes 


b«caut«  all  parts  ara 

MATCHED 

for  thermal  characteristics 

Switch  the  temperature  back  and  forth  from  340  to 
— S5°C,  over  and  over,  and  still  you  won’t  affea  the 
stability  of  Ward  Leonard  Vitrohm  Resistors. 

Reason  is:  Ward  Leonard,  making  all  components*, 
can  control  thermal  charaaeristics  so  as  to  survive  the 
greatest  temperature  variations. 

Write  for  Vitrohm  Resistor  Catalog,  Ward  Leonard 
Electric  Co.,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 

*  Vitreous  enamel  coating  and  ceramic  cores  formu¬ 
lated  and  made  by  Ward  Leonard  . . .  wire  drawn  to 
Ward  Leonard’s  specifications. 


WARD  LEONARD 

ELECTRIC  COMPANY  ||W 

Siue  Itit 

RESISTORS  .  RHEOSTATS  •  RELAYS  •  COHTROl  DEVICES 


photocell  reacts  to  the  varying  light 
from  the  page  and  causes  a  current 
to  vary  rapidly  in  proportion  to  the 
amount  of  light  reflected.  The  page 
being  transmitted  is  scanned  in 
parallel  lines,  120  to  the  inch. 

Electrical  impulses  from  the 
transmitter  go  to  the  distant  re¬ 
corder  via  a  radio  beam  or  wire 
circuit.  The  receiving  machine, 
which  operates  at  the  same  speed 
as  the  transmitter,  receives  the 
amplified  pulses  and  reproduces  the 
transmitted  copy  on  an  electrosens¬ 
itive  dry  recording  paper,  as  shown 
in  Fig.  2. 


High-Voltage  Pulse  Power 
Supply 

By  H.  E.  Brow.s 

Saval  Research  Laboratory 
Washington,  1).  V. 

In  the  development  of  a  special 
cathode-ray  tube  a  high-voltage 
power  supply  was  required  having 
an  output  voltage  adjustable  be¬ 
tween  5  and  15  kv.  Because  this 
range  of  adju.stment  is  not  easily 
obtainable  with  an  r-f  high-voltage 
power  supply  and  because  of  the 
convenient  availability  of  television 
horizontal  sweep  and  high-voltage 
transformers,  it  w’as  decided  to  use 
such  a  transformer  in  the  supply. 

Figure  lA  shows  the  circuit  dia¬ 
gram.  A  type  6N7  multivibrator 
is  used  to  generate  an  approximate 
I  sawtooth  waveform  which  drives 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Allot  Bulletin 


*B4dgep^t'’  MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


1 A 


Waveguide  tubing  which  can  be  accurately  bent  and  twitted  due  to  the  ductility  of  commercial 
bronze.  Flanges  are  silver  soldered  to  tulMng.  Courtesy  Carl  W.  Schutter  Mfg.  Co.,  Lindenhurst,  N.  Y. 

Copper-Base  AUoys  Prove  Value 
In  Growing  Field  of  Microwaves 


The  electrical  characteristics  of 
coaxial  and  waveguide  components  in 
microwave  transmission  lines  are  as 
dependent  on  the  precise  physical  di¬ 
mensions  as  on  the  conductivity  of 
the  materials  used.  The  greater  the 
conductivity  of  the  materials  the  more 
efficient  the  lines  become. 

Copper-base  alloys  are  widely  used 
because  of  their  good  workability,  ma- 
chinability,  conductivity  and  the  ease 
with  which  they  may  be  joined  through 
either  brazing,  welding  or  soft  or  hard 
soldering. 

Corrosion  Resistance  Important 

Two  other  characteristics  of  these 
alloys  are  also  important  to  this  type 
of  work:  Corrosion  resistance  and  the 
fine  manner  in  which  they  take  a  plate 
and  hold  it  without  flaking  or  peeling. 

Since  microwaves  travel  along  the 
surface  of  a  conductor,  corrosion  of 
even  a  minor  degree  would  seriously 
impair  the  conductivity  of  the  com¬ 
ponent. 

Silver  and  copper  plates  are  often 
used  to  improve  the  conductivity.  Here 


again  electrical  characteristics  would 
be  impaired  by  a  break  in  the  plated 
surface.  Since  internal  plating  is  in¬ 
volved,  many  difficulties  experienced  in 
plating  of  other  metals  are  eliminated. 

In  wave  guide  tubing,  commercial 
bronze  (QO'^o  copper,  10%  zinc)  is 
used  on  the  larger  sizes.  High  elec¬ 
trical  conductivity  is  sacrificed  for 
greater  strength  and  rigidity.  Oxygen- 
free  copper,  with  a  conductivity  of 
102,  compared  to  44  for 
commercial  bronze,  is  be¬ 
ing  proposed  for  the 
smaller  tubing  in  work 
of  higher  frequency. 

Lead  Aids  Machining 

When  machining  is  in 
volved  on  flanges  and 
many  types  of  cavities, 
leaded  commercial 
bronze  (89.5  copper,  2% 
lead,  8.5%  zinc)  is  the 
choice.  In  this  alloy  2 
points  are  lost  in  the  elec¬ 
trical  conductivity  com¬ 
pared  to  commercial 


bronze  but  the  lead  increases  the  ma- 
chinability  to  a  point  only  20%  less 
than  free  machining  brass  rod  of  100%. 

Not  only  are  accurate  dimensions 
required  on  these  flanges  but  smooth 
surfaces  are  necessary.  These  would 
be  very  hard  to  obtain  unless  lead  were 
present  to  help  machinability. 

Since  coaxial  connectors  are  ma¬ 
chined  from  bar  stock  and  then  silver 
plated  to  bring  up  their  conductivity 
and  ability  to  withstand  'corrosion, 
free  turning  brass  rod  (61%  copper, 
3.4%  lead  and  35.6%  zinc)  is  the 
choice  in  most  cases.  This  rod  has  the 
highest  machinability  rating  of  all  the 
copper-base  alloys. 

Phosphor  Bronxo  Used 

Phosphor  bronze,  in  both  wire  and 
strip  form,  is  used  for  terminal  pins 
and  jacks  and  for  other  spring  applica¬ 
tions  due  to  its  fatigue  resistance  to 
repeated  flexings  as  well  as  its  high 
tensile  strength. 

In  the  manufacture  of  rigid  coaxial 
lines  both  tough  pitch  and  oxygen-free 
copper  tube  or  strip  (formed  into  a 
tube)  are  generally  used.  Both  the  high 
conductivity  of  these  coppers  as  well 
as  their  ability  to  withstand  corrosion 
under  many  corrosive  conditions  make 
them  invaluable  to  this  application. 

The  copper  alloys  are  also  used 
for  sockets,  pins,  shields,  conductors, 
springs,  screws,  rivets  and  many  other 
parts  found  in  electronic  devices. 

For  information  on  the  choice  of 
copper  or  copper  alloys  for  your  prod¬ 
uct.  write  either  to  Bridgeport's  near¬ 
est  district  office  or  to  our  Laboratory. 


f  HBK 

1 

m  m 

A 

Mftchined  flan(e«  made  from  leaded  commercial  bronze  tbowing 
operations  ralltnc  turning,  dnlling.  tapping  and  bronrhing. 

Courtesy  Cart  W.  Schutter  Mfg.  Co..  Lindenhurst.  N.  Y.  (66.16) 
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WATCRftUtV  70.  CONNICTICUT 

M)f)lllCtl'e  l>  litCtnci  0(m((S 


IMPRINT 

YOUR 

PACKAGES 

YOURSELF 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 


•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 


NORTH  AMERICAN  AVIATION,  INC. 

Aerophysics  Laboratory 
Box  No.  K-4,  12214  S.  Lakewood  Blvd. 
DOWNEY,  CALIFORNIA 


|A1  A.'AJ-IAYDON 

0  m  p  a  n  y 

1  735  NORTH  ILMSTRliT 


Stoffidord  D.C.  Tim¬ 
ing  Motor  No.  5301 
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If  vou’ll  pardon  the  pun,  we  at  Delco 
Rad  iu  don’t  bear  the  slightest  resem¬ 
blance  to  brother  Bruin. 

We  haven’t  been  hibernatin’  .  .  .  not  by 
a  long  shot! 

The  fact  is  we’ve  been  too  busy  for  words 
.  .  .  and  hare  been  ever  since  those  critical 
days  of  World  W'ar  li  when  we  pro¬ 
duced  tons  and  tons  of  radio  and  elec¬ 
tronic  equipment  for  the  armed  forces. 

Vou  know  those  fine  resonant  radios  in 


(Cadillacs  and  Buicks  and  other  GM  cars.’ 
They’re  our  products.  Last  year  we  pro¬ 
duced  nearly  2,000,000  radios  for  cars, 
trucks  and  other  vehicles  . . ,  many  more 
than  any  other  builder  in  the  business. 

Vou  see,  we’ve  really  been  busy  .  .  .  busy- 
getting  additional  experience  .  .  .  busy 
acquiring  greater  facilities  .  .  .  busy  find¬ 
ing  new  ways  to  increase  production 
efficiency.  And,  today,  we  can  truthfully 
say  that  we’re  better  prepared  than  ever 
to  serve  our  country.  Just  say  the  word. 
VC'e’re  ready  to  go! 


Dele®  Radi® 

DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO,  INDIANA 
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ATLANTA  5,  GEORGIA 

I.  M.  Cartwright  &  Son 
1145  Peachtree  Street  N.  E. 
Phone :  HEmlock  6161 

BOSTON  9,  MASSACHUSETTS 
Harold  A.  Chamberlin 
31  Milk  Street 
Phone:  HUbbard  2-7022 

DALLAS  1,  TEXAS 

I.  Y,  Schoonmaker  Co. 

2011  Cedar  Springs 
Phone :  STerling  3335 

DETROIT  24,  MICHIGAN 
Fred  I.  Stevens 
15324  Mack  Avenue 
Phone:  TUzedo  1-2277 

FORT  WAYNE  2,  INDIANA 
Southern  Sales  Co. 

1135  Lincoln  Tower 
Phone:  ANthony  5278 

HADDONHELD,  NEW  JERSEY 
Ray  T.  Schottenberg 
152  Merion  Avenue 
Phone:  9-6347 


KANSAS  CITY  8,  MISSOURI 
F.  C.  Somers  &  Co. 

18th  and  Grand  Avenue 
Phone:  JAckson  0791 

LOS  ANGELES  64,  CAUFORNIA 
W.  Bert  Knight  Co. 

10373  W.  Pico  Blvd. 

Phone:  BRadshaw  2-5647 

MEMPHIS  4,  TENNESSEE 

I.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Phone:  2-1914 

NEW  YORK  7,  NEW  YORK 
Perry  Saftler  Associates 
53  Park  Place 
Phone:  REctor  2-5334 

PITTSBURGH  19,  PENNSYLVANIA 
Tanner  &  Covert 
600  Grant  Street 
Phone:  COurt  0131 

PORTLAND  4,  OREGON 
Dale  G.  Weber 
234  Sherlock  Building 
Phone:  AT  water  5403 


WASHINGTON  16,  D.  C. 

1.  Fred  Whitehead 

5403  Massachusetts  Ave.  N.  W. 

Phone:  Wisconsin  9176 

Long-lived  Los  Gatos  Brand  tubes  are  setting  new  perfor¬ 
mance  records  in  transmitting,  rectifying,  and  industrial 
applications.  Check  with  your  Los  Gatos  representative. 


Ltujis  &  liflUffUflo,  me.’ 


LOS  GATOS 


CALIFORNIA 


FIG.  1 — Circuit  of  simple  and  inexpen¬ 
sive  high-voltage  pulse  power  supply. 
Output  is  adiustable  irom  S  to  15  kv 
and  polarity  may  be  reversed  as  shown 
in  B 


the  grid  of  a  type  6CD6  beam- 
power  tube.  The  plate  current  of 
the  6CD6,  in  following  the  grid 
.swing  of  voltage,  decrea.ses  at  a 
rapid  rate  during  the  discharge 
lime  of  the  saw  tooth. 

The  rapid  decrease  in  6CD6  plate 
current  generates  a  high  negative 
voltage  pulse  in  the  primary  of  the 
horizontal  deflection  transformer. 
The  voltage  pulse  is  approximately 
doubled  by  the  autotransformer  tap 
and  is  changed  to  steady  d-c  by  a 
type  1B3  rectifier  and  filter  capac¬ 
itor.  The  d-c  output  voltage  may  be 
reversed  from  positive  to  negative 
output  by  simply  reversing  the 
rectifier  tube  connections  as  shown 
in  Fig.  IB.  The  transformer  wind¬ 
ing  which  connects  to  the  horizon¬ 
tal  deflection  yoke  in  a  television 
set  is  unused  and  remains  an  open 
circuit. 

Since  the  source  of  the  1B3  fila¬ 
ment  voltage  is  the  same  as  the 
high-voltage,  the  temperature  of 
the  1B3  filament  will  vary  when  the 
high  voltage  is  adjusted.  This  var¬ 
iation  of  temperature  can  be  con¬ 
trolled  to  some  extent  by  the  fre¬ 
quency  potentiometer  control  of 
the  multivibrator,  the  temperature 
varying  directly  as  the  frequency 
of  the  driving  pulse.  Although  the 
high-voltage  transformer  is  noisy 
when  the  frequency  of  the  driving 
signal  is  in  the  audio  range,  the 
power  supply  can  be  operated  above 
these  frequencies  for  all  except  the 
highest  voltages. 

The  performance  of  the  power 
supply  at  300  volts  at  several  set¬ 
tings  of  the  controls  is  shown  in 
Fig.  2.  As  shown  by  the  dashed 


May,  I9S1  — ELECTRONICS 


1 


Excellent  mechanical  construction 
throughout.  Oscillator  assembly  plugs 
into  deep  brass  box;  double  cover  com¬ 
pletes  shielding.  Note  servicing  cable 
permitting  instrument  to  be  tested  on 
bench. 


5  kc  to  50  Me— 12  Volts  Output 


The  new  G-R  Type  1330-A  Bridge  Oscillator  is  designed 
especially  as  a  power  source  for  bridge,  antenna  and 
general  laboratory  measurements.  It  is  relatively  inex¬ 
pensive,  has  high  output,  excellent  shielding  and  many 
operating  conveniences.  Among  its  features  are: 


Type  1330-A  Bridge  Oscillator. . .  $525.00 


NEW^f^  Wide-Range 

BRIDGE  OSCILLATOR 


•  WIDE  FREQUENCY  RANGE:  5  kc  to  50  Mc,  carrier 

•  THREE  MODULATION  FREQUENCIES;  internal  a-m  at  line  and 
at  400  c  and  1,000  c,  at  two  levels  of  approximately  30’ 
and  60'  c 

•  GOOD  OUTPUT:  12  volts,  open  circuit;  watt  into  50-ohm 
load 


•  FREQUENCY  ACCURACY:  Carrier  —  ±2^^^  aftote  150  kc, 
±3'  [.  below,  no  load.  Audio  —  ±5't  for  400-  and  1,000- 
cycles 

•  LOW  LEAKAGE;  about  50  tui  per  meter  at  1  Ate,  two  feet 
from  oscillator 

•  COAXIAL  OUTPUT  jacks,  cable  and  adaptors  permit  com¬ 
plete  shielding  from  oscillator  to  measuring  instrument 

•  LOGARITHMIC  DtAl:calibrationlogarithmicfrom5kvto  15  Ate 


INCREMENTAL-FREQUENCY  DIAL;  indi¬ 
cates  increments  of  0.1 I  per  divi¬ 
sion  from  5  kc  to  15  Ale 
LOW  DISTORTION:  between  1’^',  and 
6‘f,  at  60',  modulation  level;  r-f 
distortion  3',l  over  most  of  range 


•  VERY  COMPACT  CONSTRUCTION; 

panel  relay-rack  width,  only  7  inches 
high;  cabinet  9  inches  deep 
O  EASY  SERVICING;  oscillator  plugs  out 
of  shielding  box  and  has  servicing 
cable  to  test  instrument 


GENERAL  RADIO  COMPANY 


90  West  St..  New  York  G  920  S.  NIichtgAn  Ave.,  Chtcj(o  S  1000  N.  Seward  St..  Los  Anceles  31 
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WVA.RPA* 
CHOPPERS  ARE  AK  ESTABLISHED 
STANDARD  FOR  THE  INDUSTRY! 


AIRPAX  A580 

400  CYCLE  CHOPPERS 


Modulating  mlnuto  DC  petontlolt,  this  chopper  combines  rugged 
action  with  sensitivity  and  precision  lor  delicate  serve  applications. 


Middle  River  - ^  Baltimore  20,  Md. 


ILLUMIHATED 


IHSTRUMENTS 


EXCELLENT  LIGHT  DISTRIBUTION  aliords 
EASE  in  READING.  GLARE  REDUCED  to  a 


minimum  by  retaining  COMPACT  DESIGN 
oi  Iront  case  extension.  REFLECTED  LIGHT 
PRINCIPLE  permits  use  oi  standard  METAL 
DIALS  eliminating  translucent  materials 
that  discolor  with  age  and  use.  BULB 
REPLACEMENT  FACILITATED  by  removal 
oi  single  lamp  assembly.  Two  3.8  volt 
STANDARD  BULBS  are  used  and  connected 
in  series. 


Cutaway  views  showing 


Available  in  all  ranges 
S's"  and  4W  rectangular 
semi-flush  models.  Write 
Dept.  F-5I  lor  complete 
details. 


positions  and  connections  of  lomp  assembly. 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


SELF-LOCKING  NUTS 


AFTER 

171,360,000 


VIBRATIONS  AT  4000 
CYCLES  PER  MINUTE... 

Plain  nuts  with  lock  washers 
loosened  after  only  ONE 
HOUR  of  4000-cycle-per- 
minute  operation  on  the 
vibrator  of  a  concrete 
block  machine  at  the  plant 
of  the  Bethayres  Concrete 
Block  Co.,  Bethayres,  Pa. 

When  FLEXLOC  Self-Lock¬ 
ing  Nuts  were  installed, 
they  were  sfill  fight  when 
the  machine  was  torn  down 
for  rebuilding  after  6 
weeks  operation  —  at  4000 
C.P.M.,  17  hours  a  day, 

7  days  a  week! 

If  you  have  an  application 
where  nuts  loosen  or  back 
off,  try  FLEXLOC,  the  one- 
piece,  all-metal  STOP-  and 
LOCK-NUT  "that  won’t 
work  loose." 

Send  for  Bulletin  619-A 
today. 

-SPS- 

STANDARD  PRESSED  STEEL  CO. 

JENKINTOWN  10,  PENNSYLVANIA 
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Industrial 
Wire  &  Cable 


•  The  quality  oi  Auto-Lite  Wire 
and  Coble  is  the  result  of  nearly 
40  years  oi  experience,  research 
and  advanced  laboratory  tests. 
This,  plus  the  tremendous  out¬ 
put  possible  in  Auto-Lite  plants 
at  Port  Huron,  Michigan  and 
Hazelton,  Pa.,  mokes  Auto-Lite 
a  logical  source  oi  supply  for 
wire  to  fit  every  need.  Address 
inquiries  to: 

Tha  Electric  Aulo-Lita  Company 
Win  and  Cabin  Divinian 
Port  Huron.  B€ich.  Hosolton,  Pa. 


PLASTICS  •  INDUSTRIAL  THERMOMiTERS 


WIRE  &  CABLE  •  DIE  CASTINGS 
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TUBES  AT  WORK 


(continued) 


V  Higher 
permeability 


FIQ.  2 — Regulation  curTei  ior  the  high- 
voltage  pulse  power  supply 


curves,  the  netrative  output  voltatre 
obtained  by  reversing  the  IBS  con¬ 
nections  is  somewhat  less  than  the 
positive  output  voltajre.  The  out¬ 
put  voltape  is  adjusted  by  the 
potentiometer  in  the  jrrid  circuit  of 
;  the  6CD6  with  minor  adjustments 
of  the  two  other  potentiometers  at 
the  extreme  ranjres.  The  maximum 
I  load  currents  of  the  6CD6  and  6N7 
are  100  ma  and  10  ma  respectively 
1  with  a  300-volt  power  supply.  With 
a  hipher  power  supply  voltage  a 
higher  output  voltage  may  be 
I  obtained. 

Simple  Fliaw-Sequeiiee 
Imliealor 

By  .\i.vin  B.  Kai’fman 

Ln.s  Anr/clr.*,  Calif. 

‘  Wherever  three-phase  power 
.sources  are  used,  a  question  of 
phase  sequence  will  often  ari.se. 
The  phase  sequence  or  direction  of 
rotation  of  voltages  determines  the 
direction  in  which  a  three-phase 
electric  motor  revolves  and,  there¬ 
fore,  indirectly  affects  gyro  instru¬ 
ments,  autopilots  and  other  miscel¬ 
laneous  e(iuipment. 

!  In  a  powerhouse  or  other  com¬ 
mercial  power  system,  adequate  in¬ 
strumentation  to  determine  phase 
'  sequence  normally  exists.  In  other 
,  industries,  such  as  the  aircraft  in¬ 
dustry,  the  equipment  may  not  be 
on  hand  for  economic  reasons  and  a 
portable  indicator  may  be  desired. 

The  simple  and  inexpensive  unit 
to  be  described  is  capable  of  field 
:  u.se  without  danger  of  breakage  but 
'  is  versatile  enough  so  that  it  may  be 
j  built  into  test  equipment. 

;  .411  phase-sequence  indicators  em- 

I  ploy  three  test  leads  and  these 


Sf.  Marys,  Pa. 


STACKPOL 


\  Lower  ^ 

losses  V 

V  Higher 
efficiency 

V  Lower  operating  ^ 

temperatures  'W 

V  Lighter  weight . . .  smaller  sizes 

V  Less  corona  effect 


m 
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LITTON  SPOTWELDERS 


OFFER  HIGH  POWER, 


EXTREME  FLEXIBILITY 


FOR  PRECISION  JOBS 


Litton  Model  A  Precision  Spot- 
welder  offers  broad  applicability 
of  use  in  the  manufacture  of  vac¬ 
uum  tubes.  It  makes  possible  the 
quick  altering  of  production  set¬ 
ups.  Rated  2  kva  continuous  duty, 
it  efficiently  handles  average  sized 


LITTON  GLASSWORKING  LATHES 
SPEED  PRECISION  ASSEMBLY  OF 
TV  KINESCOPE,  VACUUM  TUBES 


Modern  vacuum  tubes  have  extremely 
close  alignment  tolerances.  Often,  sub- 
assemblies  must  be  separately  aligned  be¬ 
fore  junction.  During  sealing,  both  assem¬ 
blies  must  be  rotated  in  perfect  phase  to 
maintain  this  alignment. 

Versatile,  adaptable  Litton  Glasswork¬ 
ing  Lathes  meet  these  requirements.  They 
are  built  on  a  normalized  cast  iron  bed, 
with  precision  ground  ways  and  axial  align¬ 
ments  of  highest  accuracy  and  positive 
phase.  The  lathes  will  chuck  and  hold  units 
such  as  copper  anodes  to  runouts  of  .001". 


Closp-up  of  ipindio  h*od.  Litton  Modtl  K  lotht.  showing 
•  scoptionolly  lorgo  dionsotor  opening  of  wnivof sol  chock 


Air  passages  are  arranged  to  avoid  con¬ 
tamination,  yet  permit  use  of  neutral  gasses 
when  sealing  glass  to  metal.  Burners  pro¬ 
vide  the  narrowest  possible  heating  area 
commensurate  with  ample  total  heat.  Con¬ 
tinuously  variable  spindle  speed,  which 
makes  possible  much  glassworking  with¬ 
out  blowing,  is  optional  on  all  models.  Foot 
pedals  control  the  air  or  neutral  gas  sup¬ 
ply,  and  the  oxygen  and  gas  volume.  Con¬ 
venient  hand  controls  govern  carburetion 
and  air  intake  to  the  spindles. 

Leading  TV  tube  makers  use  Litton 
Glassworking  Lathes  to  speed  production 
of  kinescope  tubes  10"  to  27"  in  diameter. 
Manufacturers  find  that  the  speed  and 
handling  ease  of  Litton  lathes  enable 
glassworkers  to  seal  tube  funnels  to  domes 
in  minimum  time— with  complete  control 
of  glass  distribution.  Since  most  manufac¬ 
turers  align  sub-assemblies  on  the  lathe, 
the  accurate  phasing  of  Litton  spindle 
heads  is  also  an  important  factor. 

Reliable  Litton  Glassworking  Lathes 
are  adaptable  to  the  widest  possible  vari¬ 
ety  of  glassworking  jobs.  Five  models  offer 
a  choice  of  radial  clearance  ranging  from 
4"  to  lyt/z",  and  axial  working  lengths 
from  203/«"  to  75 ‘/z". 


LITTON  INDUSTRIES 

SAN  CARIOS,  CALIFORNIA,  U  S. A. 


SPOTWELDER  TIMER 


A  new  timer  for  the  Litton  Model 
A  Spotwelder  has  been  developed 
by  Litton  Industries  and  will  be 
available  for  delivery  soon.  The 
timer  employs  two  simple  controls. 
One  adjusts  weld  time  in  steps  of 
I,  2,  3,  5,  7,  10,  15,  25  and  60  cps. 
The  other  adjusts  heat  control  in  6 
steps.  Proper  adjustment  of  these 
controls  makes  possible  precision 
welds  up  to  the  2  kva  rating  of  the 
welder. 


OltlSNIRt  AND  MANUFACTUlIRt  sfi 

GioMworking  loth#«  and  Ace«»iori«ft. 
Vertical  S#olingMo<hio«ft,Burr>«r  Cguip- 
mpnt.  Precision  $potw«ld«rt.  Oil  Vopor 
Voewum  Pumpt,  Glass  Baking  Ov«n«. 
Vocwwm  Tubas  ond  Tub#  Compon#ntv 
Mognvirens,  Hi^  Vocuum  Molub#  Oil, 
Microwav#  Cquipmvnt. 
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or  very  precise  jobs.  Accurate  align¬ 
ment  and  absence  of  side  play 
permit  butt  welding  or  parallel 
welding  of  small  wires  without 
rolling.  Foot  pedals  and  switches 
control  top  mandrel  and  power  sup¬ 
ply.  Model  A  spotwelder  has  6 Vi" 
throat  depth  and  extension  jaws 
can  be  added. 
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77te  BIRTCHER  ^orjhoxatcM 


fMI  LIGHT  SflINCt  AND  WItIPOtl 

OT  IVItT  ITAi  ANP  MATIAIAL 


tiNG,  COIL  <•"<• 

‘5, reform  s 

,  id 


Various  types  of  potentiometers  cus¬ 
tom  wound  to  specifications  ore 
available.  They  feature  extremely 
close  limits  in  electrical  choracteris- 
tics  ond  mechanical  construction, 
low  electrical  noise,  low  torque,  and 
long  life. 


All  types  will  operote  f  aam 

of  performance  tern-  i 

perotures  —  to  +55*  95%  ^ 

up  to  • 

50,000  feet.  ma-  1  j 

are  used  throughout  ond  all  > 

insulating  parts  are  fungicided.  Our  "vjt/ 

potentiometers  meet  AN-E-19  speci-  ••  - —  -  -  ■■-  . — - - 

ficolions.  ^  minor  modHicotion  of  (he  standard  sinu¬ 

soidal  potentiometer  type  RL-H  C  (as  illus¬ 
trated)  permits  operation  up  to  1800  RPM. 
We  invite  your  inquiries  and  speci-  ^fjer  o  test  of  28  million  cycles  at  1800  RPM, 
fications.  one  of  these  units  showed  negligible  wear. 

Write  for  Bulletin  P-68. 


The  shifting  over  to  defense 
work  can  cause  plenty  of  head¬ 
aches.  The  old  familiar  prob¬ 
lems  of  new  specifications, 
shortages,  manpower,  equip¬ 
ment,  schedules,  etc.,  etc.,  are 
approaching  us  again.  We  can't 
help  solve  all  your  problems, 
but  we  probably  can  save  you 
several  aspirins  when  it  comes 
to  springs,  coils  and  wireforms. 

What  can  Lewis  offer  you? ... 

Extensive,  modern  facilities 
and  equipment  —  experienced 
design  and  engineering  person¬ 
nel — skilled  production  work¬ 
ers  —  practical,  economical 
manufacturing  methods  —  un¬ 
usual  assistance  in  selecting  the 
"right”  springs  for  the  job. 

So,  when  you’re  ready,  take 
advantage  of  the  experienced 
help  that  Lewis  Spring  Engi¬ 
neers  can  offer  —  if  possible, 
while  your  products  are  still  in 
the  blueprint  stage.  Phone,  wire 
or  write  —  no  obligation. 


Newton  Upper  Falls  64,  Massachusetts 


BIRTCHER  TUBE  CLAMP 
MINIATURE  TUBES 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK! 


HThe  New  Birtcher  Type  2  Tube 

Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  timi 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 

all  one  piece  and  requires  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protea  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


SPRINGS 


May,  1951  — ELECTRONICS 


CAPACITORS 


for  ambient  temperatures 

from  -55°C 


•»+125°C 


General  Electric  Permalil  capacitors  are  designed  for  use  at 
extremes  in  temperature  — in  high  ambients — or  in  high  altitudes 
where  extreme  cold  is  encountered.  They  are  suitable  for  all 
blocking,  by-pass  and  filtering  applications. 

These  capacitors,  while  using  paper  dielectric,  are  treated 
with  a  plastic  compound  that  retains  its  electrical  stability  at 
both  high  and  low  operating  temperatures.  Units  are  available 
in  case  styles  CP-53,  61,  63,  65  and  70,  as  covered  by  specifi¬ 
cations  |AN-(]-25  —  in  ratings  of  .05  to  2.0  muf,  400  volts  DC. 
(Containers  are  metallic  and  are  sealed  with  G-E  long-life  all¬ 
silicone  bushings. 

For  full  information  on  Permafil  capacitors  see  your  local  G-E 
representative.  Or  write  Apparatus  Department,  General  Electric 
Company,  Schenectady  5,  Sew  York. 


Where  space  or  weight  are 
especially  important 

Permafil  capacitors  will  average 
about  1/10  the  size  and  weight  of 
liquid-filled  capacitors  when  designed 
to  operate  at  1 25°  C. 

Where  short-life  characteristics  are 
permissible  additional  savings  in 
size  and  weight  are  possible.  If  you 
have  a  short-life  capacitor  application 
J  in  mind,  G-E  engineers  would  like  to 
I  discuss  it  with  you. 


GENERALi^  ELECTRIC 
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TUBES  AT  WORK  (continued) 

three  leads  may  be  rotated,  but  not 
interchanged,  around  the  three 
power  wires  and  still  indicate  the 
same  phase  sequence.  Any  leg  can 
I  be  taken  as  the  starting  point  and 
if  it  is  arbitrarily  assigned  the 
'  symbol  .4,  then  B  and  C  can  be  lo¬ 
cated. 

By  referring  to  the  schematic 
diagram  of  Fig.  1,  it  can  be  .seen 
that  two  lamps  and  one  capacitor  or 
inductor  are  required.  The  lamps 
may  be  110-volt  6-watt  types,  in 
which  case  satisfactory  operation 
may  be  had  on  both  26  and  110 
volts.  Normally,  for  three-phase 
26-volt  400-cyele  aircraft  .systems, 
two  28-volt  aircraft  panel  bulbs 
I  would  be  used  with  a  l-/if  capacitor. 
I  The  lamps  u.sed  should  be  of  the 
I  same  voltage  rating  as  the  three- 
I  phase  line. 

I  The  capacitor  or  inductor  value 
I  is  not  critical  but  should  be  selected 


•  Input  Impedance  is  2 
megohms  shunted  by  1$ 
mmfds  on  the  0.001  and  the 
0.01  ranges  and  by  8  mmfds 
on  the  other  ranges. 


•  Generous  use  of  negative 
feedback  provides  customary 
Ballantine  stability. 

•  Null  Detector  Switch  enables 
instrument  to  be  used  as  a  null 
balance  detector  in  bridge 
measurement  work  down  to 
20  microvolts. 

•  Six  decade  range  switch  per¬ 
mits  entire  voltage  range  to  be 
read  on  a  single  voltage  scale. 
Linear  DR  Scale. 

•  Illuminated  and  hand- 
calibrated  meter  scale. 

•  Amplifier  section  may  he 
separately  used  as  a  60,  TO  or 
20  DB  pre-amplifier  flat  with¬ 
in  ‘,4  DB  up  to  2  MC. 

•  Available  multipliers  increase 
the  voltage  range  to  1,000  or 
10,000  volts. 


•  Available  precision  shunt  resistors  permit  the 
measurement  of  AC  currents  from  1  ampere  down 
to  one-tenth  of  a  microampere. 


MODEL  310A 


I'lir  furthtr  information  on  this  Voltmtttr  anJ  tht  Ba/ianline  MoJel  .iOO  Vohmtttr, 
Balter)  Operated  Voltmeters,  Wide  Band  Voltmeters,  Peak  to  Peak  Voltmeters, 
Decade  Amplifiers,  Multipliers  and  Precision  Shunt  Resistors,  write  for  catalog. 


BALLANTINE  LABORATORIES,  INC. 

100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


FIG.  1 — Circuit  for  the  phaie  sequence 
indicatcr 


for  the  line  fretiuency  utilized.  The 
impedance  value  of  the  capacitor  or 
inductor  determine.s  the  brightne.ss 
at  which  the  two  lamps  will  operate. 
Too  high  an  impedance  will  cause 
the  lamps  to  light  dimly  while  too 
low  an  impedance  will  cau.se  full 
brilliance  of  each  lamp.  The  im¬ 
pedance  .should  be  approximately 
the  same  as  the  resistance  of  one 
lamp. 

Commercially  and  economically, 
it  is  easier  to  employ  a  capacitor  for 
the  unit  than  an  inductor.  The  volt¬ 
age  rating  of  the  capacitor  should 
be  in  proportion  to  the  line  voltage, 
the  d-c  rating  approximately  three 
times  the  a-c  line  voltage. 

The  capacitor  value  mu.st  be  cal¬ 
culated  for  each  tester  and  depends 
to  a  large  extent  upon  the  voltage 
and  wattage  rating  of  the  lamps  and 
the  line  frequency.  The  capacitance 


ac^Uoc*$akt  in,  I 

...  THE  MODEL  310A,  a  Super  •Sensitive 
Electronic  Voltmeter,  measuring  100  microvolts  to  100  volts  from 
10  cycles  up  to  1  MC  with  3%  accuracy  (and  up  to  2  MC  with  5% 
accuracy)  at  any  point  on  the  single  logarithmic  voltage  scale. 


% 


Helps  you  Cut  Production  Costs 

Rauland’s  new  Indicator  Ion  Trap  can  help  you  in  your 
battle  to  cut  pennies  off  production  costs  and  thereby 
to  price  receivers  competitively. 

First  of  all,  the  Indicator  Ion  Trap  completely  elimi¬ 
nates  the  need  for  any  equipment  and  any  trained  judg¬ 
ment  in  the  adjustment  of  ion  trap  magnets.  Adjust¬ 
ment  can  be  made  faster  than  equipment  could  be 
attached.  The  ion  trap  magnet  is  simply  moved  until 
the  green  glow  signal  is  reduced  to  minimum.  It  can  be 
dune  in  seconds  with  absolute  accuracy— without  even 
seeing  the  front  of  the  picture  tube. 

Second,  the  Rauland  Tilted  Offset  Gun  which  incor- 
])urates  this  Indicator  Ion  Trap  requires  only  one  Ion 
Trap  Magnet  instead  of  two,  nibbling  a  little  more  off 
production  costs.  Yet  it  gives  better  results— the  elec¬ 
tron  beam  is  bent  only  once  and  is  focused  to  maximum 
sharpness. 

Specify  Rauland  tubes  with  these  exclusive  advan¬ 
tages,  and  get  the  benefits  that  only  Rauland  offers. 

For  further  information,  write  to . . . 


I  RAULAND 

!  TIm  first  to  introduco  commordally 
thoso  popular  feoturos: 

I  Tilted  Offset  Gun 

Indicator  Ion  Trap 

Luxide  (Block)  Screen 

I  Reflection-Proof  Screen 


Aluminized  Tube 


THE  RAULAND  CORPORATION 


T^eyt-^ejCLtLa-rL.  ~rkjijyhLjy  T^eAj&xuucJt-. 

434S  N.  KNOX  AVENUE  •  CHICAGO  41.  IlllNOIS 
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MOLDERS  nr  “TEFLDN"  SHAPES 


A  QUAUTYROAY 


That  Meets  Exacting  Requirements 


ICrLUH  A  PLASTIC 
HAS  OUTSTANDING  ELECTRICAL 
PROPERTIES 


THIS  LIGHTWEIGHT,  COMPACT  RELAY  CAN  HANDLE  POWER 
LOADS  USUALLY  DEMANDING  LARGER,  HEAVIER  UNITS 

Tiny  . . .  but  powerful!  Thig  general -purpoge  relay  meetg  rigid 
airrrah  requtrementg.  and  algo  hag  wide  indiigtrial  applieation. 
Otilg  are  normally  rated  at  2.3  wattg  d.  c.,  or  .3  wattg.  6(1  cycle 
a.c.,  fur  Toltageg  up  to  230  voltg  d.c.  or  TVO  voltg  a.c.  Maximum 
gtandard  contact  combination,  double*  pule  double 'throw  — 
olherg  on  requegt.  Contact  rating,  15 

ampg— at  113  voltg  a.c.  non-inductive  I 

i»r  32  voltg  d.c.  height,  4  oz.  Size,  I 
1  -7,  8*  high,  1-3.  S'  wide,  1-13  32'  deep.  | 


•  It's  power  factor  is  less  than  0.05% 
over  the  entire  spectrum  measured  to 
date,  60  cycles  to  30,000  megacycles. 
Its  volume  resistivity  is  greater  than 
10‘*  ohm-cm.  even  after  prolonged 
soaking  in  water.  The  surface  resistiv¬ 
ity  of  the  plastic  is  quite  high  and 
drops  to  only  lO’’*  ohms  at  100%  rela¬ 
tive  humidity.  "Teflon"  also  shows 
good  arc  resistance.  On  exposure  to  an 
arc,  the  material  is  decomposed  to  a 
vapor  which  leaves  no  carbonized  path 
regardless  of  time  of  exposure  to  the 
arc.  Short  time  dielectric  strengths 
are  high.  These  values  range  from 
1000  to  2000  volts  per  mil.,  depending 
on  thickness.  "Teflon"  is  almost  as 
good  in  this  respect  at  200'C  (392' F) 
as  at  room  temperature. 

We  have  complete  manufacturing 
facilities  to  mold  "Teflon"  for  your  ap¬ 
plication  in  the  following  shapes; 

•  Tapes  •  Special  Molded  Shapes 

•  Tubes  P  Sheets  •  Packing  Sets 

•  Gaskets  Plain  and  Envelope  •  Rods 

SfNO  fOR  CATALOGUl  711 


WRITE  FOR 

FURTHER  INFORMATION 


Americaiv  Relay  &  Controls,  Inc. 

4911  W.  Flournoy  St.,  Chicago  44,  III. 


TYPES  WL  %  and  WLA  % 


offers  a 
complete 
line  of 
standard 
RESISTORS 
that  meet 
practically 
every 

requirement 


^  %  WAH 

INDUCTIVE 

MAX.  RES:  .01  to  7.500  ohm  (331  Allor) 
.01  to  4,000  ohm  INichromtj 
.0)  to  1,350  ohm  (Mongontn) 
BODY  SIZE:  •/.'  la  b,  3/16"  d.om, 
TOLERANCE:  STANOADO  I  X 


types  WL  ond  WLA 


^  1  WAH 
INDUCTIVE 

MAX.  RES:  01  lo  16.000  ohm  (331  Alloy) 
.01  to  8,000  ohm  (Nichromel 
.01  to  2,500  ohm  (Mongonm) 

BODY  SIZE:  1*  Ig  by  3/16*  d.om. 
.TOLERANCE:  standard  1% 


5406  Schuler,  St. 


Houston  6,  Texas 


Prompt 
Quotations 
supplied 
on  both 
standard  and 
speciai  types 


itsisTORS 


inductive 


•  stance. 
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f  RCA  WV-97A 


The 


Senior  VoltOhmysl 

reading  peak~to-peak  voliage 

OHIY  *675® 


Includes  direct  probe  and  cable, 
dc  probe,  ohms  lead,  and  ground  lead 


TEN  WAYS  BETTER! 


The  WV-97A  has  a  range  of  usefulness  extending  beyond 
that  of  any  other  instrument  in  the  field.  Its  quality,  de¬ 
pendability,  and  accuracy  make  it  a  true  laboratory  instru¬ 
ment;  it  is  exactly  what  is  needed  for  television  in  the 
design  laboratory,  factory,  and  service  shop. 

The  new  Senior  VoltOhmyst  measures  dc  voltages  in 
high-impedance  circuits,  even  with  ac  present.  It  reads  the 
rms  values  of  sine  waves  and  the  peak-to-peak  values  of 
complex  waves  or  recurrent  pulses,  even  in  the  presence 
of  dc.  Its  electronic  ohmmeter  has  a  range  of  ten  billion 
to  one. 

Like  all  RCA  VoltOhmysts,  it  features  high  input 
resistance,  electronic  protection  from  meter  burn-out, 
zero-center  scale  for  discriminator  alignment,  molded- 
plastic  meter  case,  a  1 -megohm  isolating  resistor  in  the 
dc  probe,  and  sturdy  metal  case  for  good  rf  shielding. 

An  outstanding  feature  is  its  usefulness  as  a  television 
signal  tracer  .  .  .  made  possible  by  its  high  input  resist¬ 
ance,  wide  frequency  range,  and  direct  reading  of  peak- 
to-peak  voltages. 

For  complete  information  on  the  new  RCA  WV-97A 
Senior  VoltOhmyst.  see  your  RCA  Test  Equipment  Dis¬ 
tributor,  or  write  RCA,  Commercial  Engineering,  Section 
42EX,  Harrison,  New  Jersey.  •B,».u.s.i^t.ofl. 
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A.  All  fwH-»««l«  voHrbr  Minft  IncrMM 
In  •  uniform  “3-fo*l**  roNo. 

7.  fmquoncy  rotpont#  flof  from  30  cpt 
to  opproalmofolv  3  Me. 

I.  Nogofiva  foodAoch  etrcull  provkIoE 
boNor  oyor>oll  stobUity. 

f.  Fully  oncloEod  mofol  com  thioMt 
MotIHvo  cturtronic  brIAf  from  rf  AoM*. 

10.  Moro  convonlonf  lo  um  bocouM  of 
tmollor  Elio  mnd  now  tllp-on  probot. 


Tho  WV«97A  mooturot  poah-fo- 
pook  veltogot  dirnctly.  Honco,  it 
quickly  provido*  information 
sontiol  fix  torvicing  TV  rocoivors 
with  thoir  pwlto-typo  wovoformi. 


Available  from  your  RCA  Test  Equipment  Distributor 

RADIO  eORPORATIOM  of  AMERICA 

nsr  touimatMMt  MMmmisom.  m.j. 


t .  Directly  moosuros  complox  wovot  from 
0.3  voH  to  3000  volH,  poob-to-pook. 

3.  Hoft  on  overall  occurocy  for  dc  moos* 
uromortfs  of  ^3%  of  full  scale. 


3.  Measures  dc  voHoges  from  0.03  voH 
to  1500  votH. 


4.  Meosures  rms  volues  of  sine>wove 
vottogos  from  0,1  volt  to  1500  voHs. 


5.  Has  7  non>skip  rortges  for  both  ro> 
sistonce  end  volt^e. 


SPECIFICATIONS 

DC  VOir/HfTEff. 

Seven  continuous  ronges . 0  to  1 .5,  5,  1 5,  50.  150. 

500,  1500  volts 

Input  rosistonce  (including  I  megohm  in  dc  probe): 

All  ranges . . II  megohms 

Sensitivity  for  the  1.5  voH  range . 7.3  megohms-per«vett 

Overran  Accuracy . ^3%  of  fuH  scolo 

AC  VOLTMETER— Fourtoon  continuous  rartgos: 

Feok-to-pook  ronges . 0  te  4,  14.  43,  140,  430, 

1400.  4300  vebs 

Mosimum  peek  to  peak  input  voltoge  for  complex  waves,  3000  voHs 

RMS  ranges  (for  sine  wovos) . . . 0  to  I.S,  5,  15,  50, 

150,  500,  1500  vobs 

Irtput  RosistorKO  end  Copocitonco  wHh  WO-31 1  Direct 
Frobo  end  Coble: 

1.5,  5,  IS,  50,  l50*vott  ranges. . .  0.t3  megohm  shunted  by  70 

500*volt  range . 1.3  megohms  shunted  by  60 

I500>volt  range . 1.5  megohms  shunted  by  60 

Frequency  RosponM  with  WO-3li  Dlract  Frobo  end  Coble : 

1.5,  5,  IS,  50,  150,  500>voN  ranges  Rot  from  30  cps  to  3  Me  for 

voltage  source  hovirtg  100-ohm  impodonce 

Overall  Accuracy: 

1.5,  IS,  50,  150,  500,  ISOO-voH  ranges . :i:5%  of  fuN  scolo 

OHMMETER. 

Seven  continuous  ranges . 0.3  ohm  to  1000  megohms 

Center  scolo  volues . 10,  100,  1000,  10,000  ohms: 

0.1,  I,  10  megohms 

DIMENSIONS:  high;  SVe"  wide,  dVS”  deep 

AVAILAfLE  ACCESSORIES; 

WO<364  Crystol  Oiodo  Frobo.  Extends  range  to  350  Me 

($7.75  suggested  user  prko) 

WG*3I9  High'VoHogo  Frobo  end  WO>306  Resistor  to  extend  range  to 
50,000  voHs.  ($9.95  suggested  user  price) 


\ 


The  controlling  unit  of  these  frequency  standards 

is  a  bi-metallic  fork,  temperature-compensated 

linst  humidity  and  vari- 
!.  When  combined  with 
h,  accurate  speed  and  time  con- 
So'i-ded  by  mechanical,  electrical,  acous- 


and  hermetically  sealed  agai 
ations  in  barometric  pressure, 

related  equipment,  < - 

trols  are  al  - 
tical  or  optical  means. 

Instruments  of  our  manufacture  are  used  exten 
lively  by  industry  and  government  departments  on 
uch  precision  work  as  bomb  sights  and  f.re  control. 

✓hateverlVour  frequency  problems  may  be.  our  engi- 
jers  are  ready  to  cooperate. 

When  requesting  further  details,  please  specify  the 
T.r,.  Numbers  on  which  information  .$  desired. 


FOR  IJSB  IN 
SUCH  FIELDS  AS 

tVIITIOI 

UnOROiT 

UU.IITICS 

NISI-SKEO  PIOTOCItfNT 
VISCOSITT  MEUIIEKIIT 
IICIEAI  PNniB 
TELEKTaiRS 
RADIATIOR  CORRTIRC 
aRIR  RON 
CREMIUL  REACTtOR 
RAVttATIOR 
SCROOL  URORATORIES 
IRRUHRIIL  RESEARCH  URS. 
ACCVRATE  SKER  CORTROL 


ACCURACY:  1  PART  IN  100,000  (OR  BETTER)  .OOI% 


TTM  2401-2.  lASIC  UNIT 
FraquMci**,  200  to  1500  cycUt. 
DIvMon  ood  «v«iUbl* 

ter  lovor  ood  hielMr  fr*qu*nci«>. 
MMolorbod  end  JAN  construction. 
Output,  6  voHs. 


TYPE  200S.  UTIUTY  UNIT 
consists  of  Typo  2001-2  ond 
booster  to  provide  10  wetts  et 
1 10  V  et  60  eye.  Input.  50-100  eye. 


TYPE  2t2IA.  Ul.  STANDARD 

Outpirit,  M.  eycle,  0-110  Volts. 
,  120-240  eycle  impulses. 

Input.  50-400  cycles.  45  W. 


American  Time  Products,  tnc. 


TYPE  2111.  POWER  UNIT 

50  W  output.  0-110  V  et  60  eye. 
Incut.  50-100  eye.,  275  W. 
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Typical  llS-Tolt  403-c7cl*  teaUr 


required  may  be  found  by  the  for¬ 
mula 


where  X,  is  the  hot  resistance  of 
one  of  the  two  lamps.  The  hot  re¬ 
sistance  of  the  lamp  may  be  found 


where  E  is  the  line  voltage  and  P 
the  wattage  rating  of  the  lamp. 

Single  lamp  units  of  different  de¬ 
signs  are  not  too  satisfactory.  The 
test-lead  coding  may  be  selected  to 
have  the  lamp  either  on  or  off  for 
correct  sequence  but  if  the  off  sys¬ 
tem  were  used  there  would  always 
be  a  question  of  whether  the  lamp 
was  burnt  out  or  the  tester  not 
completely  connected.  Using  the  on 
system,  the  unit  would  be  suscep¬ 
tible  to  error  from  line-voltage 
change  or  frequency  variation  with 
any  large  deviation  causing  false 
indication  of  phase  rotation. 

All  testers  using  lamps  should  be 
constructed  so  that  the  bulb  is 
clearly  visible.  Any  jewels  should  be 
removed  from  the  light  socket  as¬ 
semblies.  Jewels  cause  the  light  in¬ 
tensity  of  the  two  lamps  to  appear 
similar  because  of  the  faceting  of 
the  glass. 

Voltage  regulation  of  from  110 
to  120  volts  is  desirable  when  test¬ 
ing  for  sequence.  The  test  voltmeter 
should  be  connected  across  each  of 
the  three  phases  in’  succession  in 
order  to  determine  the  voltage  of 
each  phase.  If  this  is  satisfactory, 
the  two  lamps  and  a  reactance  may 
be  connected  aceording  to  Fig.  1. 

Brightness  of  the  lamps  is  an  in¬ 
dication  of  the  phase  sequence  of 
the  power  leads.  When  an  inductive 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS 


In  rock  or  contoU,  or  in  its  roolly  porfabh  cos«s« 
tho  Mognocordor  will  suit  ovcry  purposn.  PT6 
Sorios  shown  is  tho  most  widohf  usnd  profos* 
sionol  top#  rncordnr  in  tho  world,  ond  is  ovoih 
oblo  with  3  spoods  (3%r  proforrod. 


Lifoliko  ton*  quotity,  low  distortion  moot  N.A.B. 
stondords  ^  ond  ot  o  modoroto  pricol  PT63 
Sorios  shown  in  rock  mount  olso  oHors  throo 
hoods  to  oroso,  rocord,  ond  ploy  bock  to  mon< 
itor  from  tho  topo  whilo  rocording. 


PT7  occommodotos  1 0V2  *  rools  ond  offors  3  hoods, 
positivo  timing  ond  pushbutton  control.  PT7 
Sorios  shown  in  comploto  consolo  modol  is  olso 
ovoikiblo  for  portoblo  or  rock  mount.  For  out¬ 
standing  rocording  oquipmont,  soo  tho  comploto 
Mognocord  lino  PT6,  PT63  ond  PT7. 


M«tgnocord,  Inc.,  Dopt,  Ei*5 
360  N.  MichtfOfi  Avo.,  Chicofo  1,  lit. 
Sond  mo  lotost  catalog  of  Mognocord 
Equipmont. 


360  NORTH  MICHIGAN  AVENUE 
CHICAGO  1,  lUINOIS 


Addrott 
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reactance  is  used,  the  correct  se¬ 
quence  A-C-B  is  indicated  if  lamp 
C  is  brighter  than  lamp  A.  When  a 
capacitive  reactance  is  used,  the 
correct  sequence  is  indicated  if 
lamp  A  is  brighter. 

In  trouble  shooting,  if  both  lamps 
light  to  the  same  brightness,  lead 
B  is  open  or  the  reactance  value  se¬ 
lected  is  of  too  low  or  high  an 
impedance.  With  proper  selection  of 
the  reactance,  one  lamp  will  be  al¬ 
most  completely  out  and  the  other 
will  light  to  full  brilliance. 

Where  it  is  desirable  to  use  an 
inductance,  its  value  may  be  cal¬ 
culated  from  the  formula 


High  -  fidelity 

Output  Transformers 


2t/ 

where  Xi,  is  the  hot  resistance  of 
one  lamp. 


C«rv«  «Ki  ov«ro0*  r*«pQM«  of  the  lron$forfii«ri  ie 

ttiH  ••riM.  Ufitt*  v««d  f«r  tfcto  tMt  were  drown  ol  rondom  from 
cwrrwit  Stoncor  ilpclu 


Television  in  Britain 

More  than  half  a  million  people 
in  Britain  now  have  tele¬ 
vision  sets  and,  if  the  proposed 
expansion  program  is  carried 
through,  every  home  in  the  country 
will  be  within  range  of  a  transmit¬ 
ting  station  by  1954. 

Television  sets  may  be  obtained 
in  Britain  for  less  than  about  $135, 
but  the  average  price  is  higher.  Be¬ 
sides  the  initial  cost,  other  expenses 
are  for  installation  charges  and  for 
a  combined  sound  and  vision  re¬ 
ceiving  license,  which  costs  a  little 
oved  $5  a  year.  More  than  half  of 
the  tv  set  owners,  concentrated  at 
present  in  the  southern  half  of  the 
country,  are  in  the  lower  middle 
and  working  classes. 

The  two  transmitting  stations  in 


Stancor  has  taken  advantage  of  the  most  advanced  design  and 
manufacturing  practices  to  bring  you  a  series  of  output  transformers 
combining  outstanding  audio  response  with  very  moderate  cost. 

Extensively  interleaved  "trihlar”  windings,  extremely  tight  coupling, 
and  careful  electrical  balance'result  in  audio  fidelity  to  please  the  most 
critical  specialist.  An  inexpensive,  but  thoroughly  practical,  type  of 
mounting  is  used  since  elaborate  shielding  is  not  required  at  the  audio 
output  power  level. 


Litttd  port  numbort  hov*  o  moximMm  powtr  Itvtl  rotinp  of  50  wottt  and  provide  o  wid« 
Ml^ction  of  impodoncos  for  popwlor  ompMfior  opplicotiont. 


Mi.  IMP. 
IN  OHMS 


NET 

PRICE 


SEC.  IMP. 
IN  OHMS* 


For  comploto  spocifications  and  pricot  of  moro  than  450  stock  port 
numbors.  including  othor  high  fidolity  tronsformors,  see  tho  curront 
Stancor  catalog.  Ask  your  distributor  for  a  copy  or  writo  diroct. 


957$  ELSTON  AVENUE,  CHICAGO  18,  ILLINOIS 


Aloxondra  Palaco  ttation'i  300*loot  to 
ontenna  at  MuswoU  Hill,  London 
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operation  now  are  Alexandra 
Palace  in  London  and  Sutton  Cold¬ 
field  in  the  Midlands.  Alexandra 
Palace  operates  at  17  kw  on  a  video 
frequency  of  45  me  with  sound  at  3 
kw  on  41.5  me.  Sutton  Coldfield 
operates  at  35  kw  on  a  video  fre¬ 
quency  of  61.75  me  with  sound  at 


Control  room  at  Lime  Grove  studio. 
Shepherd'i  Bush.  Screen  at  bottom  right 
thowi  picture  being  tranimitted  from 
.  Lime  Grore.  Upper  ecreen  thowt  cricket 
score  being  transmitted  irom  Alexandra 
Palace 

12  kw  on  58.25  me.  In  Britain,  405 
lines  per  picture  and  25  frames  per 
second  are  used. 

A  third  station  is  due  to  be 
opened  next  summer  at  Holme 
Moss,  on  the  moors  near  Hudders- 
i  field,  in  Yorkshire,  and  a  fourth 
station  at  Kirk  o’Shotts,  midway 
between  EdinburKh  and  Glasgow  is 
.scheduled  to  open  at  the  end  of 
1951.  Other  stations  are  planned  to 
serve  Wales,  the  South  West  of 
England,  Aberdeen,  Belfast,  New¬ 
castle,  Southampton  and  Plymouth. 


Video  Diplexer 

A  unique  device  known  as  a  di- 
plexer  which  does  about  the  same 
kind  of  work  as  a  hybrid  trans- 
j  former  in  telephone  line  equipment 
I  will  be  used  in  the  new  tv  transmit¬ 
ting  stations.  It  combines  sound 
i  and  video  signals  so  that  a  single 
I  antenna  array  can  handle  both. 

I  The  diplexer  serves  another  pur- 
j  pose  in  preventing  video  power 
I  from  being  fed  back  into  the  sound 
feeding  system.  Both  the  video  and 
I  sound  feeding  systems  will  employ 
i  53-ohm  coaxial  feeders. 

I  The  present  $2,700,000  a  year 
j  service  provides  afternoon  and  eve¬ 
ning  programs  consisting  of  studio 
:  shows,  outside  broadcasts  and  films. 

Films  are  mainly  of  the  documen- 
I  tary  type  and  comprise  the  smallest 
part  of  the  programming. 
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MINIATURE  RECTIFIERS 


130  Volt! 

R.M.S. 

FOR  ELECTRONIC  APPLICATIONS  UP  TO 
1,000  MILLIAMPERES 

At  eatlly  Inttalltd  at  a  Kttltter  or  Condenser 
ONLY  a  SOLDERING  OKRATIONS  REQUIRED 
Approximate  Voltage  Drop:  S  volts 

RATINGS  AVAILARU 


Type  No. 

1 *$45 1 

1  i 

1  RSI  00  1 

I  RSI  so  I 

1  R$200 I 

1  RS2S0 

Current  (mo) 

1  65  1 

I  75  1 

1  100  1 

ISO  1 

200  1 

1  250 

Type  No. 

RS300  I 

1  RS3S0  1 

1  RS400 

RSSOO 

1  RS1000 

Current  (mo) 

300  1 

350  1 

400 

500 

1000 

SEND  FOR  TECHNICAL  AND  OESCRIFTIVE 
BULL£TIN  NO.  IS- 1 249 


POWER  RECTIFIERS 


RATINGS  TO  250  KW 

EFFICIENCY  TO  87%  -  POWER  FACTOR  9S% 
Suitable  For  Oil  Immersion 
FOR  ELECTROPLATING,  BAHERY  CHARGING, 
ELEVATOR  AND  AIRCRAFT  POWER  SUPPLY  UNITS,  ETC. 

PARTIAL  UST  OF  POWER  RECTIFIERS 


TYPE  NO. 

DC  VOLTS 

DC  AMPS 

SIZE  PLATE 

0507 

0-15 

0.5 

IVc’  Sq. 

D510 

0-15 

3.0 

3'  Sq. 

DS13 

0-15 

14.0 

6y.''x7y4'' 

DS17 

15-30 

3.0 

3-  Sq. 

D520 

15-30 

14.0 

6%' X  7%' 

DS21 

95 

5.0 

4H'Sq. 

WRITE  FOR  BULLETINS  C-349  and  C-B48. 


HIGH  VOLTAGE  RECTIFIERS 

CARTRIDGE  TYPE 

RATINGS  TO  aS  KV  AND  7S  NU. 

In  half-wave,  voltoge  doubler  or  bridge  circuits 
From  Vs"  to  i  Vt*'  O.D.  or  built  to  your  specilicotions 
TYPICAL  APPLICATIONS 

BIAS  SUPPLIES  ELECTROSTATIC  PROCESSES 

CONDENSER  TESTING  GEIGER  COUNTERS 

CATHODE  RAY  TUBES  INVERSE  PEAK  SUPPRESSORS 

ELECTRON  MULTIPLIERS  PMOTOFIASH  POWER  SUPPLIES 

TELEVISION  CIRCUITS 

TYPf  V-HF  SERIES 
•A  WAVE  —  S  MA.  DC 


LA 

;  OUTPUT 

RECTIFIER 

DC  OUTPUT 

REaiFIER 

OlTAOi 

PART  NO. 

VOLTAGE 

PART  NO. 

20 

VI HF 

800 

V40HF 

40 

V2HF 

1000 

V50HF 

60 

V3HF 

1500 

V75HF 

80 

V4HF 

2000 

V100HF 

100 

V5HF 

2500 

VI2SHF 

200 

V10HF 

3000 

V150HF 

400 

V20HF 

3500 

V175HF 

600 

V30HF 

4000 

V200HF 

TYPE  Y-HP  SERIES 

Vi  wave  —  1 1  MA.  DC 


DC  OUTPUT 
VOLTAGE 

ao 

40 

60 

80 

100 

200 

400 

600 


RECTIFIER  I  DC  OUTPUT 


PART  NO. 
Y1HP 
Y2HP 
Y3HP 
Y4HP 
Y5HP 
Y10HP 
Y20HP 
V30HP 


VOLTAGE 

800 

1000 

1500 

2000 

2500 

3000 

3500 

4000 


RECTIFIER 
PART  NO. 
Y40HP 
Y50HP 
Y75HP 
Y100HP 
Y125HP 
Y150HP 
Y175HP 
V200HP 


SEND  FOR  BULUriN  HVR-850 


DP5— Hermetically 
Sealed  (front  view) 


PHOTO-ELECTRIC 

CELLS 

SELF-GENERATING 

TYPE 

LONG  UFE 

STABLE  CHARACTERISTICS 

Output  up  fe  600  microompurts  of 
100  toet-condUi  ilfum/nafton  and 
100  ohms  oxtornof  rot/sfonco. 
WRITE  FOR  BULLETINS 
PC-649.  PPC-250,  HPC-450 


INQUIBIES  ON  YOUR  APPLICATIONS  INVITED  •  PROMPT  DELIVERY 
Subscription  to  Bi-monthly  Tochnicol  Bulittin.  "Roctiflur  Naws"  if  ruquasttd  on  compony  luttGrbuod. 


INTERNATIONAL  RECTIFIER  CORPORATION  ^ 

6809  SOUTH  VICTORIA  AVENUE  •  LOS  ANGELES  43  •  CALIFORNIA 

REPRESENTATIVES  IN  PRINCIPAL  CITIES  •  CONSULT  YOUR  LOCAL  TELEPHONE  DIRECTORY 
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To  the  $5,000  Man  «tho  wants  to  make  $10,000  or  more  a  year 


A  year  |:oes  by  quickly — so  quickly  that 
the  average  man  is  not  discouraged  to  find 
himself  at  the  end  just  about  where  he  was 
at  the  beginning. 

BuU  suddenly,  middle>age  arrives;  he 
awakes  to  the  startling  realization  that  he 
has  been  trapped  by  mediocrity  ...  by 
half'Way  success. 

The  big  jobs  and  big  salaries  which  only 
yesterday  seemed  possible  of  accomplish¬ 
ment  now  appear  remote  and  unobtainable. 
The  future  that  held  great  promise  no  longer 
exists. 

Look  back  over  your  own  business  career. 
Have  you  made  as  much  progress  as  you  are 
capable  of  making?  Are  you  adding  to  your 
knowledge  of  business  fundamentals  each 
day?  Or  are  you,  too,  lying  back  contentedly 
waiting  for  the  success  that  will  never  come? 

Men  who  sincerely  want  to  get  out  of  the 
•‘trap*’  can  turn  to  the  Alexander  Hamilton 
Institute  with  great  hope.  Over  a  period  of 
thirty-nine  years,  the  Institute  has  re-kindled 
the  ambitions  of  thousands  of  men,  and  has 
enabled  them  to  turn  their  dreams  of  success 
into  actual  achievements. 


Send  for  **Forging  Ahead  in  Business'* 

It  is  one  of  the  fascinating  delights  of 
business  to  see  what  a  single  year  can  do  in 
the  lives  of  ambitious  men  working  under 
systematic  guidance.  The  Institute  works  no 
miracles,  but  it  does  provide  a  program  so 
complete  and  scientific  that  each  day  carries 
subscribers  closer  to  their  goal. 

That  program  is  outlined  in  a  64-page 
booklet  aptly  titled  **Forging  Ahead  in  Busi¬ 
ness'*.  It  was  written  for  mature  men  only; 
men  who  seek — not  a  magic  formula  —  but 
a  sound,  realistic  approach  to  the  problems 
they  face  in  trying  to  improve  their  posi¬ 
tions  and  increase  their  incomes. 

There  is  no  charge  for  **Forging  Ahead  in 
Business**  fur  the  simple  reason  that  it  is 
worth  only  what  you  make  it  worth.  Some 
men  glance  through  it,  and  toss  it  aside. 
Others  have  found  a  fortune  in  its  pages. 

If  you  are  willing  to  devote  one  short 
evening  to  the  study  of  a  plan  that  has 
meant  rapid  progress  to  thousands  of  execu¬ 
tives,  send  for  **Forging  Ahead  in  Business'* 
today.  Fill  out  and  return  the  coupon 
below;  your  complimentary  copy  will  be 
mailed  to  you  promptly 


ALEXANDER  HAMILTON  INSTITUTE 

Di-pl.  772,71  XTrsI  23ril  Street  New  York  10,  N.  Y. 

In  Canada:  54  Wellington  Street,  We»t,  Toronto  1,  Ont 


ALEXANDER  HAMILTON  INSTITUTE 
Dept.  772,71  West  23rd  Street,  New  York  10,  N.  Y. 

In  Canada:  54  Wellington  Street,  West,  Toronto  1,  OnL 

Please  mail  me,  without  cost,  a  ropy  of  the  64-pagr  book — 
“FORGING  AHEAD  IN  BUSINESS.” 


Name . . 

Firm  Name.. 
Business  Addreaa- 
Position. . 


Home  Address.. 
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(continued  on  p  140) 

shown  in  Fig.  1.  The  horizontal 
line  corresponds  to  /„  the  inclined 
dashed  line,  to  /*.  At  time  T  the 
two  frequencies  are  equal.  The  line 
with  spikes  corre.sponds  to  the  rate 
of  change  of  phase  of  the  resultant 
when  the  two  sigmals  A  and  B  have 
passed  through  a  limiter. 

It  is  seen  that  as  the  beat  fre¬ 
quency  increases  in  numerical  value, 
the  spikes  increase  in  size  and  occur 
more  frequently.  At  time  T  when 
the  beat  frequency  is  zero  the 
spikes  disappear.  Before  time  T 
the  spikes  are  negative  while  after 
time  T  they  are  positive.  That  is 
so  if  the  intensity  of  A  is  less  than 
B.  If  A  were  greater  than  B  the 
reverse  would  be  the  case.  The  im¬ 
portant  point  for  the  present  pur¬ 
pose  is  that  the  direction  of  the 
spikes  changes  as  the  beat  fre¬ 
quency  passes  through  zero.  The 
direction  of  the  spikes  indicates 
therefore  whether  the  beats  are 
positive  or  negative,  that  is  whether 
the  frequency  of  A  is  greater  or 
less  than  that  of  B. 

The  spiked  line  is  readily  turned 
into  a  voltage  of  the  same  wave 
form  by  means  of  a  discriminator 
or  the  equivalent.  By  finding  from 
this  wave  form  whether  the  positive 
peaks  are  greater  or  smaller  than 
the  negative  peaks  it  is  therefore 
po.ssible  to  ascertain  the  polarity  of 
the  beat  frequency  provided  the 
ratio  r  remains  either  greater  or 
le.ss  than  unity. 

Circuit 

A  circuit  for  this  purpose  is 
shown  in  block  diagram  in  Fig.  2. 

The  signal  B  is  amplified,  then 
limited  and  passed  through  a  filter. 
The  purpose  of  this  limiter  and 
filter  is  to  obtain  a  signal  of  prede¬ 
termined  amplitude.  An  oscillator 
set  at  the  desired  frequency  is 
added  to  this  signal,  its  amplitude 
being  either  slightly  greater  or 


FIG.  2 — Block  diagram  oi  •quipmant  lot 
determining  exact  instant  when  one  to- 
riable  frequency  Is  of  same  Tolue  as 
onodter 
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How  to  move  mountains 


When  it  conies  to  nioviiij;  inountaiiis — or  spreading  the 
landscape  around — you  can’t  beat  bulldozers. 

You  can,  however,  beat  a  bulldozer  if  you  put  into  it 
a  part  that  can’t  stand  the  gaff. 

.\n  example  is  the  generator.  Vibration,  abrasive  dust, 
weather,  shifting  stresses  and  stray  oils  or  greases  are  con¬ 
stantly  taking  their  hardest  licks  at  it.  It  leads  a  tough  life. 

That’s  why  American  Kosch  Corporation,  makers  of 
dust-pr(K)f,  heavy-duty  generators  for  industrial  tractors 
and  bulldozers,  selected  Syuthane  laminated  plastics  fur 
the  insulation  plate  shown  above. 


Syuthane  is  a  material  fur  industry.  It  possesses  an 
unusual  combination  of  physical,  mechanical,  chemical 
and  electrical  properties. 

Syuthane  is  light,  strung,  dense,  abrasion  resistant.  It 
is  easily  machined  or  produced  in  formed  shapes.  Dielec¬ 
trically  strong,  it  is  a  natural  for  electrical  applications. 
Syuthane  is  corrosion  and  fungus  resistant,  chemically 
inert,  stable  over  a  considerable  temperature  range. 

If  this  capsule  description  of  Syuthane  excites  your 
imagination,  send  for  the  complete  Syuthane  catalog. 
Syuthane  Corjjoration,  6  River  Road,  Oaks,  Pennsylvania. 


SyntBane 
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slightly  less  than  the  signal  B  at 
that  point  of  the  circuit.  It  is  im¬ 
portant  that  the  ratio  of  the  signal 
intensities  remains  substantially 
the  same  and  does  not  pass  through 
unity.  The  two  signals  A  and  B 
are  passed  through  a  limiter  and 
discriminator  which  produces  the 
spiked  wave  form  shown  in  Fig.  1. 
This  output  is  then  analyzed  by 
means  of  two  diodes  to  establish 
whether  the  positive  maximum  is 
greater  or  less  than  the  negative 
maximum.  The  polarity  of  the  volt¬ 
age  V  provides  the  required  indica¬ 
tion.  When  V  is  zero  the  fre¬ 
quencies  of  A  and  B  are  equal. 
Thus  the  time  T  is  obtained. 

A  corrolary  to  this  system  can  be 
developed  into  a  means  for  finding 
accurately  when  the  amplitude  of 
a  signal  equals  that  of  another.  If 
the  frequency  of  signal  A  is  greater 
than  that  of  signal  B,  the  spikes 
will  be  negative  when  the  amplitude 
of  signal  A  is  greater  than  that  of 
signal  B,  and  vice  versa.  The 
method  consists,  therefore,  of  mak¬ 
ing  the  frequency  of  signal  A  al¬ 
ways  either  consistently  greater  or 
consistently  less  than  that  of  B  and 
finding  whether  the  spikes  are  posi¬ 
tive  or  negative  by  a  circuit  similar 
to  that  described.  The  point  at 
which  the  spikes  change  sign  is 
very  sharp  and  indicates  the  point 
of  equal  amplitude  of  the  two 
signals. 


ETC  multi-gun  cathode  ray  tubes  and  multi-channel 
oscilloscopes  pave  the  way  to  test  and  research  ac¬ 
tivities  far  beyond  the  limitations  imposed  by  single-gun 
or  single-channel  models.  By  registering  2,  4,  5— and 
even  more— related  or  independent  wave  forms  si¬ 
multaneously  on  the  same  screen  they  permit  far  faster 
and  more  accurate  comparative  analyses  than  are  pos¬ 
sible  by  any  other  method.  Whether  in  industrial, 
medical,  geophysical  or  other  applications,  send  details 
of  your  problem  for  recommendation  by  ETC  engineers. 


Multi  ple-Channel 
D-C  Amplifier 


H-43  Four-channel  oscilloscope  for  strip  film  rocordint. 


H-2t  dual-channel  oscilloscope. 


By  Leonard  Goldberg 

Reeves  Instrument  Corporation 
New  York,  N.  Y. 


• . .  for  high-frequency 
STRAIN  ANALYSIS 


D-C  AMPLIHERS  employing  negative 
feedback  are  universally  used  as 
operational  amplifiers  in  d-c  analog 
computers,  each  desired  operation 
requiring  one  amplifier.  This  arti¬ 
cle  describes  a  new  type  of  amplifier 
which  will  perform  any  number  of 
operations  simultaneously,  thereby 
substituting  one  amplifier  for  sev¬ 
eral  standard  ones.  Greater  econ¬ 
omy  may  be  expected  through  the 
use  of  fewer  tubes  and  other  com¬ 
ponents. 

Open  Loop 

The  new  circuit  may  best  be 
described  by  comparison  to  a  con- 


Utilizing  ETC  4-channeI  oscillographic  equipment,  this 
H-42A  Sirainalyzer  contains  complete  equipment  for  simul* 
taneous  measuring,  analyzing,  and  recording  of  four  static  or 
dynamic  strains  from  0  to  50.000  cycles.  Includes  four  cali< 
braiion  bridge  circuits,  power  supplies, 
recording  camera,  ready  to  connect  directly 
y  U  to  strain  gages^a  complete  testing  laboratory 
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CHOICE  OF  THE  NAVY  FOR  VcftCtuUdU 


On  peacetime  boats  of  commerce  and  travel— on 
warcraft — Guardian  Relays  play  major  control 
roles,  ranging  from  Marine  radio  to  navy  aircraft 
The  Series  335  D.C.  approved  Guardian  Relay  shown 
above  is  typical  of  Guardian  units  built  to  rigorous 
aviation  standards.  Meets  the  10-G  Vibration  Test 
and  the  Mil-R-6106.  Generous  coil  winding  area 
permits  single  winding  up  to  15,000  ohms.  Parallel 
and  double  windings  available. 

The  Seriet  335  D.C.  mpproved  Guerdien  Relay  pecka  load* 
ol  power  over  a  wide  operating  range,  withatanda  ntoiature, 
aalt  air,  temperature  changea,  duat,  vibration  and  impact. 

Available  in  atandard  open  model  or  with  AJI.  Connector 
Plug,  Octal  Plug  and  Lug  Header  hermetic  aeal  containera. 

NEW  CATALOG  on  Hormolically  Soolod  Guardian  Relay*  with  various  containers  is  yours  for  the  asking,  cost-free. 


A.N.coNNEcroR  nuc 

HESMETIC  SEAUD 
CONTAINEt 


GUARDIAN 


Serisi  30  A.C.  S*ri*>  210  A.C.— 21S  D.C.  $eri*>  220  A.C.  Series  595  D.C.  Secies  610  A.C.— 615  D.C. 


WRITE  OR  WIRE.. . FREE  CATALOG,  SPECIFIC  RECOMMENDATIONS,  NO  OBLIGATION. 


GUARDIANQfELECTRIC 

1625-F  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 

s  teeriiii  iiii  *t  iiisit  sistii*  . . . 
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Wky^i^  take  cidvantage 


Compare  the  two  illustrations  above.  In  one,  the 
tuning  knob  is  mounted  directly  on  the  conden¬ 
ser  shaft.  In  the  other,  an  S.S. White  flexible  shaft 
conneas  the  two. 

Obviously,  the  S.S. White  flexible  shaft  offers 
interesting  possibilities.  Since  it  allows  the  con¬ 
denser  and  the  tuning  knob  to  be  mounted  inde¬ 
pendently,  more  effective  circuit  arrangements 
and  more  convenient  tuning  setups  can  be 
planned.  The  flexible  shaft  also  simplifies  as¬ 
sembly  and  production  procedures.  It  eliminates 
the  need  for  aligning  coupled  parts  and  makes 
it  easier  to  meet  wiring  space  and  servicing 
requirements. 


S.S.White  flexible  shafting  has  a  place  in 
almost  every  type  of  electronic  equipment  and 
other  regulated  devices.  It  will  pay  you  to  have 
on  hand  the  full  facts  concerning  their  possibili¬ 
ties  and  advantages.  For  details. 


WRITE  FOR  NEW  BULLETIN  5008 


It  contains  the  latest  inform¬ 
ation  and  data  on  flexible 
shafts  and  their  application. 
Write  for  a  copy  today. 


Dtpt.  E,  K)  East  40Hi  St. 
NEW  YORK  16,  N.  Y. 


FIG.  1 — ConTentional  iingle.channel 
ampliiier 


'  ventional  siriKle-channel  amplifier, 

I  such  as  illustrated  in  Fig.  1.  Other 
,  basic  designs  may  just  as  easily 
:  be  employed:  the  only  requirement 
is  that  the  circuit  have  a  differen- 
!  tial  fir.st  stage.  This  is  a  three- 
stage  amplifier  using  five  tubes. 
The  grid  of  V,  is  grounded  so  as 
to  establish  the  input  grid  at  a 
virtual  ground,  when  connected 
closed  loop.  Tube  V,  is  necessary 
to  maintain  a  constant  cathode  cur¬ 
rent  in  the  .second  stage.  Further 
more,  F,  and  F,  are  employed  for 
compensation  against  variations  in 
filament  and  supply  voltages.  The 
circuit  e(iuation  is 

E. - AEi  (1) 

where  .4  is  the  gain  of  the  am- 
I  plifier. 

,  The  multiple-channel  amplifier, 

I  as  illustrated  in  Fig.  2,  may  be  de- 
i  signed  by  a  direct  expansion  of  the 
I  single-channel  amplifier.  The  pur- 
I  pose  of  tubes  F,  and  V,  is  the  same 
as  before,  yet  the  total  number  of 
these  compensatory  tubes  is  two, 
regardless  of  the  number  of  chan¬ 
nels  employed.  The  circuit  equa¬ 
tions  for  .V  channels  are 

E.. - A  Eai  (2) 

\ 

:  r  y  (£.■,.  -t-  E„  +  ...  E.,) 

]  (.V  —  1)  terms 

-  AE,i  (3) 

‘  '{Eai  VEu  +  .  .  .  E,^m) 

(N  —  1)  terms 

For  closed  loop  operation,  each 
input-output  pair  may  be  treated  as 
an  independent  amplifier. 

The  degree  of  independence  of 
one  amplifier  to  another  (interac¬ 
tion  between  channels)  is  defined  as 
the  effective  zero  shift  at  the  input 
of  any  one  channel  caused  by  a  sig- 
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Reduce  size  up  to  50%  with 
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TAILORED  COORDINATED  DESIGN 
VOLTAGE  &  SPEED  REGULATORS 


BOGUE  ELECTRIC 
MANUFACTURING  COMPANY 

Where  Precision  Coordinated  Design ..  .Counts! 

50  IOWA  AVENUE  •  PATERSON  3,  NEW  JERSEY 


MAGNETIC  AMPLIFIERS  •  MAGNETIC  CONTROLLERS  •  AC  &  DC  MOTORS 
AC  A  DC  GENERATORS  •  VOLTAGE  A  SPEED  REGULATORS  •  SWITCHBOARDS 


.  \%«  iff. 

^  % 


iWTttlS 


Bogue  being  the  only  company  where  both  regula¬ 
tors  and  motor  generator  sets  are  manufactured 
under  one  rtwf  has  taken  advantage  of  its  position 
by  instituting  a  program  whereby  the  design  of 
both  the  Motor-Generator  and  Regulator  are 
tailored  to  take  full  advantage  of  their  flexibility. 
The  aim  of  this  program  is  to  secure  a  minimum 


number  of  components  and  a  minimum  size  and 
weight  of  the  complete  integrated  power  unit. 

By  coordinating  the  design  of  the  two  compo¬ 
nents  the  reduction  in  size  and  weight  of  the  regu¬ 
lators  has  averaged  better  than  50'^^r  over  competi¬ 
tive  designs.  Bogue  will  be  glad  to  consult  with 
you  on  your  voltage  and  speed  regulator  problems. 


gUiO' 


ed  and  voltoge  re 


shO'ws 


,  KW  DC  400  Cycle  Moior-Gene. 

.,.ed  with  ct  5 

0,0.  Se,  The  .egulato.s  .nomtam  the  ou,po, 
f.equency  to  within  1  Cycle  ol  400  and  the  out 
pu,  voltage  to  within  I  %  of  I  20  volts  over  the 
full  range  of  no  lood  to  full  load  and  with  the 
DC  Vo/tooe  vo.vrno  ....  _  o  .  . 


ongo 


XEW 


ACCURACY- 


Model 


Designed  for  the  engineer  and  technician  who  wants 
laboratory  accuracy.  Achieved  in  Model  630-A 
by  more  accurate  components  and  hand-drawn  scales 
that  compensate  for  the  average  individual 
characteristic  of  each  instrument.  Also  includes  knife-edge 
pointer  and  mirror  scale  to  eliminate  parallax. 


L  1/2% 

W  RESISTORS 


> 


COMPENSATED 

OHMMETER 

CIRCUIT 


LONG 

HAND-DRAWN 

MIRRORED 

SCALES 
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nal  being  impressed  at  a  different 
channel.  Expres.sed  another  way: 
what  new  voltage  is  required  at  the 
input  to  channel  N  (E„),  such  as 
to  maintain  its  output  (£7..)  at 
zero?  This  is  easily  derived  from 
Kq.  3;  set  =  0,  and  solve  for 
£■... 

E.i  (£.,  =  0) 

A’  —  1  terms 

=  '{E.i  +  !?«  +  ...  (4) 

Equation  4  states  that  the  zero 
position  of  any  input  grid  is  equal 
to  the  algebraic  average  of  all  the 
other  grid  voltages  in  the  first 
stage,  including  the  grounded  grid  I 
of  V.. 

However,  since  E.,,  E^„  and  so 
on,  are  usually  not  known  and  are 
not  of  primar>’  interest,  this  equa-  ; 
tion  is  not  in  usable  form.  It  is 
neither  simple  nor  useful  to  solve  ' 
this  equation  in  the  general  case 
(free  choice  of  external  circuitry  ; 
for  all  channels),  although  interac¬ 
tion  may  be  easily  determined  in 
any  particular  closed-loop  circuit. 
Two  examples,  therefore,  are  given. 
The  effect  of  one  channel  upon  all 
the  others  is  derived  from  the  cir¬ 
cuit  of  Fig.  3A;  the  effect  of  all 
but  one  channel  upon  the  one  re¬ 
maining  is  derived  from  the  circuit  i 
of  Fig.  3B.  ! 

Consider  the  circuit  of  Figure 


a  new  instrument  for  fast 
accurate  assembly  and  inspection 


It’s  a  new  version  of  the  unique  Kodak  Contour  Projector, 
stripped  of  toolroom  features  for  greater  flexibility  in 
getting  out  production  on  all  sorts  of  precision  jobs, 
small  or  large. 

1  At  any  magnification  up  to  lOOX  you  get  the  same  8 
inches  of  free  space  from  lens  to  object.  This  makes 
it  easy  to  design  fixtures  that  handle  parts  fast. 

2  The  projeaor  body  (with  all  optical  parts  dust- 
sealed  in  because  they  never  need  adjustment),  the 
work  stage,  and  the  front  lamp  house  all  come 
apart.  You  can  attach  them  in  any  combination  to  a 
big  fixture  for  holding  heavy  parts. 

2  There’s  an  accessory  for  vertical  projection  if  that’s 
better  for  your  work  than  horizontal. 

4  There’s  another  accessory  for  examining  surface 
detail  and  deep  recesses  by  light  coming  right  out 
of  the  lens  that  picks  up  the  image. 

8  The  14-inch  screen  is  so  uniformly  bright  that  no 
hoods,  cunains,  or  darkened  rooms  are  required. 

We’ll  be  glad  to  arrange  a  demonstration  on  your  own 
special  problems.  Write  Eastman  Kodak  Company,  In¬ 
dustrial  Optical  Sales  Division,  Rochester  4,  N.  Y. 

the  KODAK  CONTOUR  PROJEGOR,  model  3 

Distributed  by  ENGINEERS  SPECIALTIES,  Buffalo  9,  N.  Y. 
*Litt  price,  F.  O.  B.  Rochester,  N.  Y.,  lenses  and  accessories 
extra,  price  subject  to  change  without  notice. 
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1120  East  23rd  Street 


OUTPUTS 


INPUTS 


OUTPUTS 


INPUTS 


Sure  Source  for 
Special  Shapes 


:’>A.  The  appropriate  equations  are 


=  fc’.,  =  .  .  .  =  AV  = 

fcVo  =  .  .  .  (circuit  symmetry)  )5) 

f;..  =  qq 

(from  Eq.  2  and  5) 

E,.  =  -TT-  E., 

2  A  +  .N 

(from  Eq.  3  and  o)  (7) 

E„  =  - 

(from  E<p  6  and  7) 

Since  A  may  be  expected  to  be  con¬ 
siderably  larger  than  N,  Eq.  8  may 
be  rewritten 


.T  (iV  +  1) 

Equation  9  states  that  the  effec¬ 
tive  zero  shift  at  any  input  grid 
caused  by  a  signal  being  impressed 
at  a  different  channel  is  a  function 
of  both  the  open-loop  gain  of  the 
amplifier  A,  and  of  the  number  of 
channels  N.  It  is  evident  from  this 
expression  that  it  is  desirable  to 
make  A  as  large  as  is  feasible.  Note 
further  that 


F  -  -  -  F  no) 

'A(A  +A  S  +  A’’) 

(from  Eq.  6  and  7) 

which,  since  ,4  is  large,  may  be 
rewritten 


".4(.V-t-l) 

This  states  that  the  effective  open 


Special  shapes  are  often  the  century  of  experience,  they 
only  way  to  meet  rigid  specifi-  can  offer  you  a  solution  that 
cations  .  .  .  the  only  way  to  will  incorporate  all  the  latest 
reduce  weight,  to  save  space,  advances  in  technology  and 

Whether  your  problem  is  a 

transformer,  a  rotating  de-  For  peak  performance  to 
vice,  a  choke  or  a  saturable  rigid  specifications,  make 
reaaor,  check  with  Thomas  &  Thomas  &  Skinner  your  sure 
Skinner.  With  their  quarter  source  for  special  laminations. 

THOMAS  &  SKINNER — Specialists  in  magnetics — 
permanent  magnets  and  laminated  ceres. 


FIG.  3 — Multiple-channel  omplUiere 
(N  channel!)  with  only  A  channel  con¬ 
nected  in  usual  manner  (A)  and  with  all 
but  N  channel  connected  in  usual  man 
ner (B) 
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TYI>E-746 

'Decision  potentiomeir  offers: 

•  Low  Torque 
•  Accurate  Phasing 
•  Quick  Replacement  j 

•  Ganging  up  to  20  on  a  shaft 


The  finest  we've  ever  built!  That's  our  idea 
of  the  new  "746”.  It’s  got  lower  torque, 
a  new  more  accurate  phasing  adjustment, 
and  a  new  mcthcxl  t)f  ganging  that  makes  it 
easy  to  put  as  many  as  twenty  cups  on  a 
single  shaft.  Individual  cups  in  a  gang  are 
easily  replaced  if  necessary. 

The  new  potentiometer  is  available  with 
linear  or  non-linear  windings  to  meet  your 
specifications.  Its  attractive  case  is  made  of 
grey  anixlized  aluminum. 

The  "746”  is  just  one  of  the  complete  Fairchild 
family  of  precision  potentiometers.  What  are  your 
requirements?  Write,  giving  details,  to  Fairchild 
Camera  and  Instrument  Corporation,  8H-06 
Van  Vi'yck  Boulevard,  Jamaica  1,N.  K  Dept.  140-13AI. 


EASY  REPLACEMENT 

To  replace  a  unit  in  a  "746"  gang,  loosen  con¬ 
necting-band  screws,  remove  "cup,"  slip  new 
"cup"  under  bands,  and  tighten  screws.  This 
feature  pays  off  in  experimental  work  where 
circuit  elements  are  changed  periodically. 


ACCURATE  PHASING 

A  new  type  phasing  adjustment  is  simpler 
and  more  accurate.  A  retainer  plate  clamps 
shaft  to  wiper  arm.  To  adjust  for  phasing, 
loosen  rwo  screws,  set  the  arm  to  the  correct 
position,  then  tighten  screws. 


FLEXIBLE  DESIGN 

Typical  of  the  special  consideration  Fairchild 
gives  to  its  customers'  special  requirements  is 
this  plug-in  version  of  the  "746.”  Where  fast 
servicing  is  a  must,  the  advantages  of  this 
"quick-change”  unit  are  quite  apparent. 


SPECIFICATIONS 

Accuracy  (evaralt  rasittonca) — ^.5%  (linear),  -1.0%  or 
bettor  (non-linear) 

Mechanical  accuracy- 

concentricity  (shoft  to  pilot)— .(X)15  in.  FIR  max.; 
rodiol  ploy— .0009  In.  FIR  max.; 

shoft— centerless  ground  stainless  steel  to  .2500  diom. 
(4- .0000.  -.(5005  in.); 

pilot  hub— machined  to  .5000  (-(-.0000.  —.0005  in.) 
Torque — 1-5  oz-in. 

Dimensions — diameter  1.750  max.;  length  (1  cup) 

.800  In.  ±.009  in.;  odded  length  per  unit  ganged 
580  in.  ±.002  in. 

Case— grey  anodized  aluminum 


PRECISION  POTENTIOMETERS 
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loop  gain  of  the  amplifier  is  reduced 
by  the  factor  (N  +  \)/'2N  from 
that  of  the  equivalent  single  chan¬ 
nel  amplifier.  Note,  however,  that 
this  reduction  in  gain  can  never 
exceed  1/2,  as  (N  +  l)/2iV  is  al¬ 
ways  greater  than  1/2. 

Consider  next  the  circuit  of  Fig. 


for  tho  finott  in  Tost  Chambors 


(circuit  symmetry) 
=  .  .  .  £(,-1), 
(circuit  symmetry) 


'I'enney  hat  combined  years  of  specialised  experience 
with  the  most  advanced  engineering  methods.  Results 
have  convinced  industry  that  Tenney  testing  equipment 
is  the  finest  available.  For  complete  confidence,  specify 
Tenney.^ 

^  TENNEYZPHERE  ALTITUDE  CHAMBERS 

1^  jfji  V  j  Designed  to  withstand  atmospheric  pres- 
j  sure  and  to  simulate  global  conditions 
of  pressures,  temperatures  and  humidi- 
ti**-  Altitudes  from  sea  level  to  approx. 
,  '  75,000  ft  Temperature  range  from  plus 

200*F  to  minus  100°F.  Also  simulates 
desired  relative  humidity. 


2  .V  .4/V  A  " 

(from  liq.  15  and  16) 

Since  A  may  be  expected  to  be  con¬ 
siderably  larger  than  N,  Eq.  17  may 
be  rewritten 


TENNEY  SERVO  UNIT 

Portable  air  conditioning  unit  which 
tnay  easily  be  attached  to  various 
types  of  laboratory  enclosures— im¬ 
pact  machines;  tension  machines; 
torsion  testers;  cold  boxes  and  simi¬ 
lar  equipment  Through  its.  use, 
articles  undergoing  testing,  aging  or 
weathering  can  be  subjected  to  wide 
variations  of  humidity,  heat  and 
cold.  _ 


=  .4"(.V  +  1) 

Comparing  Eq.  9  and  18  it  is 
seen  that  the  effective  zero  shift  at 
channel  n  is  the  algebraic  sum  of 
the  zero  shifts  caused  by  each  of 
the  other  channels,  from  which  the 
general  expression  for  interaction 
may  be  induced: 


.4  (.V  +  l)  ^ 

(£ao  +  Eto  +  .  .  .  Ein-I),) 

It  might  be  wise  at  this  point  to 
cite  an  example  of  Eq.  19  so  as  to 
illustrate  the  order  of  expected 
interaction  between  channels.  In 
the  worst  case,  if  E„  thru  E^.n,  are 
equal  and  large,  say  100  volts,  N  = 
10,  and  A  =  10,000,  then  E„  =  — 
82  millivolts.  Since  interaction 


Designed  for  positive  control  of 
temperature,  humidity  and  air 
circulation.  Permits  the  accurate 
checking  of  physical  quality,  fra¬ 
gility,  tension  and  other  factors. 


TENNEY  SUB-ARaiC  ^ 
INDUSTRIAL  CABINCTS 

Designed  for  low-temperature  testing  of 
metals,  radios,  instruments,  plastics,  li¬ 
quids,  chemicals  and  pharmaceuticals. 
Temperature  ranges  of  — 40*F,  — 60®F, 
-95°F  and  -150'F  are  standard  for 
each  size. 


INPUTS 


OUTPUTS 


For  further  information  on  those  end  other 

Tenney  tost  equipment,  write  to  Tenney  Engineering,  Inc.  Dept.  A 
.  26  Avenue  B,  Newark  5,  New  Jersey. 


FIG.  4 — Two  chcmnel  amplUler  eea- 
nsctad  with  one  Indspeadenl  end  one 
slave  chonDel.  When  Ri  eqnols  Rf  this 
Is  typical  push-pull  operation 


Eneineers  end  Menirfecturert  el  Aiitemetlc  Tempera- 
twe,  NumMIty  end  Pressure  CeeUel  Equipment 
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CLEVEIITE- 
COSMALITE’ 

LAMINATED  PHENOLIC  TUBING  THAT 
MEETS  THE  MOST  EXACTING  REQUIREMENTS! 


Clevelite  and  Cosmalite  have  high  dielectric 
strength  . . .  low  moisture  absorption  . . .  low 
loss  .  .  .  strength  and  good  machineobility. 


They  ore  available  in  diameters,  wall  thick* 
nesses  and  lengths  to  meet  special  or  new 
adaptations,  with  a  grade  for  every  need. 
Ask  for  samples. 


Why  Pay  Mote? 
"CALL  CLEVELAND" 


Cleveland  Container  can  relieve  your  pro* 
curement  problems  on  phenolic  tubing  by 
assuring  prompt  deliveries.  In  fact,  orders 
con  be  filled  immediately  on  any  number  of 
the  more  popular  sizes. 


^CLEVELAND  COMTAIHER^j 

*201  BASBIITON  AVI.  ClIVILAND  2.  OHIO  t 
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(continued) 


ACCURATE 


MEASUREMENT 


may  be  thought  of  as  a  new  source 
of  drift,  82  millivolts  would  in  most 
cases  be  prohibitive. 

Therefore,  the  u.se  of  the  multiple 
channel  amplifier  should  be  limited, 
as  follows:  (a)  Open-loop  gain  as 
large  as  is  feasible,  (b)  Not  too 
many  independent  channels.  Slave 
channels  (wherein  the  input  of  one 
channel  is  fed  from  the  output  of 
another)  need  not  be  considered  in¬ 
dependent  in  this  regard,  (c)  The 
maximum  output  voltage  should  be 
kept  low. 


OF  LOW  AMPLITUDES 
AT  LOW  FREQUENCIES 


Isolation  and  evaluation  of  vibration  in  any 
of  its  linear  directions  becomes  a  simple 
matter  with  the  Consolidated  4- 102 A  Veloci¬ 
ty  Pickup  and  its  high-temperature  counter¬ 
part,  the  4-103.  These  instruments,  highly 
insensitive  to  transverse  accelerations,  allow 
accurate  determination  of  velocity  in  rfwy 
linear  direction,  for  their  sensitivity  does  not 
change  with  orientation.  When  fixed  to  the 
machine  or  structure  under  test,  their  light 
weight  (12.7  oz.)  causes  no  material  change 
of  vibratory  characteristics  nor  ’spurious 
damping.  Patented  spring  suspension  of  the 
seismic  mass  completely  eliminates  friction, 
thus  providing  accuracy  at  extremely  low- 
amplitude's  and  frecjuencic-s,  where  ordinary 
vibration-measuring  c'ciuipment  often  tends 
to  stick. 


Consolidated 


VELOCITY  PICKUPS 


for  comtruction  dutml  and  op*rst$ng  primeipie 
of  tbtit  CEC  Ptekmps  4U  u*U  ms  d4icrtption  of 
tndKMtng  or  recording  equipment  used  with 
them,  write  for  Bulletin  i507*X4.  TOR- 
SIGNAL  VIBRATION  may  he  measured  u-itb 
Comoltdaied  9'i02  Torstograpb  desenhed 
the  same  Bulletin. 


designed,  manufactured  and  sold  by 


CONSOLIDATED  ENGINEERING 

Corporation 

AnalylKol  Instruments  for  Science  and  Industry 

300  N.  Sierra  Madre  Villa  Pasadena  8,  California 


Conclusion 

In  general,  the  advantages  of 
the  multiple-channel  amplifier  are 
!  as  follows:  (a)  Uses  fewer  tubes 
and  other  components.  It  is  there¬ 
fore  of  great  value  wherever  size, 
weight,  and  power  consumption  are 
at  a  premium — such  as  airborne 
and  other  portable  equipment,  (b) 
This  amplifier  is  particularly  well 
adapted  for  slave  channel  opera¬ 
tion,  such  as  push-pull  output  from 
a  single  signal  (see  Fig.  4),  or  in 
general  for  any  set  of  channels 
wherein  there  is  actually  but  one 
variable  input  voltage.  When  oper¬ 
ated  in  this  manner,  interaction 
may  be  completely  eliminated  by  a 
slight  readjustment  of  the  feed¬ 
back  resistors  in  the  slave  chan¬ 
nels.  (c)  It  lends  itself  well  to 
plug-in  construction  techniques.  To 
I  the  basic  circuit  of  Fig.  1  may  be 
i  added  any  number  of  additional 
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TUBES.. 

/ff  ... 


•  •  •  I 


For  on-the-spot  service 

phone  youf  KA  Tube  Distributor 

RCA  Tube  Distributors  are  veterans  in  the  electronics  field 
geared  to  give  you  top  service  on  critically  needed 
industrial  tubes.  Whether  you  need  "on-the-spot  ”  delivery 
or  are  planning  future  tube  requirements,  it  pays  to  call 
on  their  experience.  You  will  find  an  RCA  Distributor 
close  by— anxious  to  serve  you. 

^RCA  Mercury-Vapor  Rectifiers 

RCA  mercury-vapor  r.rti«.r.are  tions  The  RCA  line  such 

"h^ck  and  Vofih^.rx^^'^re: 

free  service  in  industrial  applica-  5SS8.  SS61,  and  main. 


THE  ELECTRON  ART  (continued) 

amplifiers,  such  as  illustrated  in 
Fig.  5,  with  no  other  effect  upon 
remaining  channels  than  to  necessi¬ 
tate  a  slight  rezeroing. 

The  di.sadvantages  include:  (a) 
Output  impedance  .slightly  higher 
(by  factor  2N/(,N  +  1).  (b)  Inter¬ 
action  between  channels  resulting 
in  a  loss  of  accuracy,  (c)  While  this 
amplifier  may  replace  any  number 
of  inverse  gain  amplifiers,  it  cannot 
perform  all  the  operations  of  the 
universal  d-c  amplifier  to  be  de¬ 
scribed  in  a  future  issue  of  ELEC¬ 
TRONICS.  (d)  A  practical  difficulty 
may  be  encountered  in  trying  to 
locate  X  +  1  nearly  matched  tri- 
odes  for  the  first  stage. 


^  i<le-Raiig(‘  Resuiiatiirs  for 
VHF  and  UHF 

0.  Fka.nkli.v  .Montc.o.mkry  anii 
Pctkr  G.  Sulzeb 

Central  Hadio  Propagation  Laboratf>rg 
Xattonal  Bureau  of  Standards 
Washington,  /).  V. 

The  resonators  discussed  in  this 
note  have  been  u.sed  successfully  as 
oscillator  tank  circuits  between  50 
and  550  megacycles.  Their  large 
tuning  range  suggests  that  they 
may  be  useful  in  uhf  television  re¬ 
ceivers  or  in  laboratory  oscillators. 
Work  on  the  resonators  was  in¬ 
spired  by  Aske’s  description*  of  a 
single-ended  variable  capacitance- 
inductance  tuned  circuit.  Two  ex¬ 
perimental  balanced  types,  draw¬ 
ings  of  which  are  shown  in  Fig.  1, 
were  machined  from  brass  tubing. 
Tuning  is  effected  by  moving  a 
cylindrical  conducting  slug  axially 
through  the  resonator.  Terminals 
of  the  resonators  are  located  at 
points  X.  There  is  a  superficial  re¬ 
semblance  to  the  coaxial  butterfly 
circuits  de.scribed  by  Karplus’,  but 
the  resonators  are  essentially 
lumped-constant  devices  rather 
than  transmission  line  sections. 

The  resonator  of  Fig.  lA  con¬ 
sists  of  a  single-loop  inductance 
connected  to  capacitors  made  up  of 
two  short  half-cylinders  and  the 
tuning  slug.  The  minimum  fre¬ 
quency  is  produced  when  the  slug 
is  entirely  contained  by  the  half¬ 
cylinders,  since  then  both  the  capac¬ 
itance  and  the  inductance  are  at  a 
maximum.  Conversely,  the  maxi¬ 
mum  frequency  is  produced  when 
slug  is  contained  by  the  loop.  The 


DIP-COATINO  and  POTTING  COMPOUND 

ANOTHER  SIGNIFICANT  DEVELOPMENT  OF 
MITCHELL-RAND  LABORATORY  RESEARCH 


3738  it  a  special  hot-melt,  black  thermoplastic  moisture-proofing,  insulating  compound  with 
unusual  low-pouring,  high  cold-fiow  characteristics.  This  relatively  low-cost  compound  also 
has  flexible  toughness  at  room  temperature  and  a  low  rate  of  moisture  vapor  transmission. 


FLASH  DIP-COATING  coil*  and  small  transformers  to 
furnish  moisture  resistonce  and  electrical  insulation. 


*  POTTING  JOBS  which  require  its  distinctive  properties. 

'  SEALING  SOCKETS  AND  SCREW  HOLES  for  which  a 
filling  composition  with  good  adhesion  and  high  cold- 
flow  temperature  are  specified. 


•  POniNG  AND  SEALING:  The  viscosities  of  3738  differ 
appreciably  between  the  upper  and  lower  limits  of  the 
suggested  pouring  temperature  range.  To  obtain 
higher  or  lower  pouring  viscosities,  temperotures  be¬ 
low  or  obove  this  range  can  be  employed. 

Best  odhesion,  without  surface  priming,  is  obtained 
1  by  pouring  ot  temperotures  in  the  upper  portion  of  the 
I  suggested  range  or  by  preheating  the  unit.  j 

Although  3738  has  a  low-pouring  viscosity,  preheoting  / 
is  recommended  when  filling  close  tolerance  oreas  / 
where  a  quick  chill  may  be  caused  by  cold  ports.  Pre-  / 
heating  is  suggested  since  3738  sets  at  relatively  high  / 
temperatures.  I 


- 1  •  HIGH  COLD-FLOW  TEMPERATURE  COUPLED  WITH 

/  LOW-POURING  TEMPERATURE  focilitates  potting  high 
/  operoting  temperature  units  which  contain  delicate 

/  parts  that  would  be  damaged  by  compounds  poured 

/  at  high  temperatures.  The  low  pouring  viscosity  of 

/  3738  recommends  its  application  to  potted  units  in 

/  which  minimum  clearances  of  smoll  filling  holes  re-  j 

/  quire  a  free  flowing  composition.  / 

j  The  combination  of  viscosity  and  cold-flow,  in  3738,  / 

I  permits  rapid  application  of  dip-coatings  to  resist  sag-  / 

[  ging  and  sweating  at  temperatures  above  10S°C.  / 

•  GOOD  FLEXIBILITY  AND  ADHESION  permit  good 

moisture  seals  around  leads  and  physical  shock-resist-  ifl 
once  on  both  dip-cooted  and  potted  units. 

•  RAPID  RATE  OF  SET  speeds  production  when  used  for 
dip-coating,  potting  or  sealing.  / 

*  NON-TACKY  SURFACE  reduces  the  possibility  of  ac-  / 
cumulating  surface  contamination  or  sticking  on  the  / 
production  line  or  in  storoge.  / 


DIP-COATING:  The  thickness  of  3738  on  a  single  dip 
can  be  varied  considerably.  Generally  higher  bath 
temperatures  and  shorter  periods  of  immersion  will 
control  thickness  or  thinness  of  coating. 


Cold  Flow  (M  l)  .348/333  F 


Softening  Point 


.234/259  F 


Ponotrotions 


Pouring 

Tomporoturo... .340/390  P 


32/200/60 
77/100/5  .. 
113/30/3  ... 


SpociPk  Grovity 


Write  tor  your  tahorafory  tevt  lamp/p 
.  .  .  free  upon  request 
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Fixed  and  Adjustable  with  new  and  improved  insulating  qualities 


TELEVISION  SECTION 


-  mQLLORV 

NOW 


ELECTRONICS  INC. 


•  3  CORUAMO?  Sf.r  NIW  YORK  N.  Y.  •  OIGtY  9-4714 


FIG.  1 — Experimental  Thi-uhl  resono- 
tors,  haring  frequency  ranges  from  SO 
to  approximately  SSO  me 
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(contisued) 


resoiiiitor  shown  in  Fig.  IB  is 
similar  in  that  half-cylinders  are 
employed  for  capacitors;  however, 
the  inductors  consist  of  two  parallel 
strips,  as  shown.  The  tuning  mech¬ 
anism  is  essentially  the  same  as  for 
the  first  resonator. 

Optimum  ratios  of  the  resonator 
dimensions  for  maximum  tuning 
range  are  probably  best  determined 
by  experiment.  But  if  it  is  assumed 
that  the  tuning  slug  shall  always 
remain  inside  the  resonator,  then 
it  appears  that  maximum  variation 
in  the  capacitive  and  inductive 
parts  of  the  resonator  will  be  ob¬ 
tained  for  6  =  c  +  d  in  Fig.  1 
A  and  for  b  =  d  in  Fig.  IB. 

In  Fig.  lA,  assume  that  the  di¬ 
mensions  are  fixed  at 


and  that  the  slug  length  is  b.  Then 
the  maximum  capacitance  with  air 


a  =  b  =•  2c  ^  2d 


SWITCHES,  Ja€ks  and  Plugs 


Circuit  Selector  Switches  •  “Hamband”  Switches  •  Pushbutton  Switches  •  Jack 
Switches  •  Jacks  and  Plugs  •  Lever  Action  Switches. 


All  Auto  and  Special  Replacement  Types 


Selenium  and  Industrial  Rectifiers  •  Wet  Cell  Chargers  •  Auto  Radio  Power  Packs 


SPECIAL  COMPONENTS 


Inductuners  •  Videocoupler  •  Grid  Bias  Cell  •  Yard  Ohm  Kit 


MISCELLANEOUS  ITEMS 


Soldering  Iron  Tips  •  Knobs,  Nuts  and  Washers  •  Dial  Plates 


A  COMPLETE  STOCK 
OF  ALL  P.R.  MALLORY  products 


RESISTORS,  Vifreous  Enamel 


Condensers,  Switches  and  Special  Components  for  Television  Applications 


Fabricated  Plate  •  Dry  Electrolytic  •  Paper  Dielectric  •  Mica  Ceramics  •  Noise  Filters 
•  Associated  Tools  and  Hardware. 


Mallory  Midgetrols  •  Volume  Control  “Deals”  •  1V4"  and  1V4'  Carbon  Controls 
•  Standard  Wire-Wound  Controls  •  Dual  Carbon  and  Wire-Wound  Controls  •  Carbon 
Variable  Resistors  •  Wire-Wound  Variable  Resistors  •  T  and  L  Pads  •  Associated 
Tools  and  Hardware. 
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It  doesn't  take  long  to  wrap  a  Mire  around  a  terminal 
and  snip  off  the  end.  But  hundreds  of  millions  of  such  con¬ 
nections  are  being  made  each  year  to  keep  up  with  America’s 
growing  demand  for  telephone  ser\  ice. 

Now  this  job  is  done  much  more  efficiently  w  ith  a  new  wire 
wrapping  tool  invented  at  Bell  Telephone  Laboratories.  This 
“gun"  whirls  wire  tightly  around  terminals  before  solder  is 
applied.  The  conner-tion  is  better  and  there  is  no  excess 
wire  to  be  clipped  off  —  perhaps  to  drop  among  a  maze  of 
connections  and  cause  trouble  later. 

The  new  tool  is  being  develo|)e<l  in  different  forms  for 
specialized  uses.  The  hand-operated  wrapper  in  the  illustration 
is  for  the  telephone  man's  tool  kit.  Power-driven  wrap|)ers 
developed  by  Vl’estern  Electric,  manufacturing  unit  of  the  Bell 
System,  are  speeding  the  production  of  telephone  equipment. 
The  gun’s  small  nozzle  reaches  where  fingers  couldn’t  —  a  big 
advantage  these  days  w  hen  efforts  are  being  made  to  produce 
telephone  system  parts  smaller  as  well  as  better. 

Bell  Telephone  Laboratories  scientists  devise  many  special 
tools  that  help  your  telephone  system  to  keep  pace  with  service 
demands  economically  —  keeping  your  telephone  service  one 
of  today’s  best  bargains. 


Bed  Telephone  Company  craftsman 
wraps  a  wire  to  complete  a  connection. 
H  ire  is  inserted  into  the  nozzle  and 
a  rotating  spindle  whips  it  around 
terminals. 


Close-up  of  connection  made  with  new 
tool— neat,  tight  windings. 


WORKING  CONTINUALLY  TO  KEEP  YOUR  TELEPHONE  SERVICE  BIO  IN  VALUE  AND  LOW  IN  COST 
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for  TV. . .  Broadcasting  . . .  Recording  . . .  PA 


I  dielectric  will  be,  approximately, 


They  do  everything  you  want!  ' 
They  make  tough  jobs  easy! 


where  r  is  the  radial  clearance  be¬ 
tween  slug  and  resonator,  the  di¬ 
mensions  being  in  inches.  The  cor¬ 
responding  maximum  inductance, 
assuming  a  thin  conductor  and  neg¬ 
lecting  skin  effect,  will  be,  approxi¬ 
mately, 
i,  =  0  071  o 

and  the  minimum  resonant  fre¬ 
quency  will  be 


;t(/)TLOTMAMies 


If  r  a  is  a  constant  k,  then 


...for  wide  range  high  fidelity 
response  ...for  fixed  position 
or  man-in-motion  ...for  ruggedness 
and  versatility  ...for  exrlusive 
Acoustalloy  diaphragm  ...for  pop- 
proof  pick-up  indoors  and  outdoors 


where  a  is  in  inches. 

In  Fig.  IB,  assume  that 


Then  the  maximum  capacitance  will 
be,  approximately. 


You  see  . . .  and  hear . .  s-ihe  E-V  Slim- 
Trim  on  network  and  local  telecasts 
and  broadcasts.  You  find  it  in  studios 
and  on  remote  hook-ups.  You  find  it 
on  important  PA  jobs,  too.  And  you 
know  it’s  there  because  it  has  met  the 
most  exacting  tests...^er.7//5e  it  serves 
so  superbly  in  every  way  for  voice  and 
music.  First  in  dynamic,  it  has  features 
only  FJectro-Voice  can  provide.  3 
models  meet  every  need! 


where  r  is  both  the  radial  clearance 
and  the  axial  clearance  between  the 
slug  and  the  inside  end  of  the 
resonator. 

The  corresponding  maximum  in¬ 
ductance  will  be,  approximately, 

//  =  0 .04  a  fi  h, 

and  the  minimum  re.sonant  fre¬ 
quency  will  be 


Ask  your  E-V  Distributor 
or  Sond  for  Full  Facts  Now! 


If  r/a  is  a  constant  k,  then 


FOR  TELECASTINC-BROADCASTINO 

"ASS”— Response  40-15,000  c.p.s., 
12.5  db.  Power  rating  -53.  Omnidirec-  , 
tional.  Changeable  low  Impedance. 
Removable  swivel.  List  $100 

**614**— Response  50-14, (X)0  c.p.s., 
substantially  flat.  Power  rating  *55.  > 
Omnidirectional.  50-250  ohm  imped¬ 
ance  selector.  Swivel  head.  List  $90 

FOR  PUILIC  ADDRESS 
**636** — Response  60-13,000  c.p.s., 
substantially  flat.  Power  rating  *55. 
Omnidirectional.  High  or  low  Imped¬ 
ance.  Swivel  head.  List  $6S 


where  a  is  in  inches. 


Three  experimental  resonators 
are  pictured  in  Fig.  2.  The  one  at 
the  left,  which  is  the  type  drawn  in 
Fig.  IB,  has  the  largest  tuning 
range.  With  no  external  connec¬ 
tions,  the  resonant  frequency  tunes 
from  about  50  to  600  me.  When 
the  resonator  is  used  as  an  oscil¬ 
lator  with  a  6K4  tube  having  one- 
half-inch  external  leads,  the  fre¬ 
quency  range  is  50  to  500  me. 

The  medium-size  resonator  in  the 
center  of  Fig.  2  is  the  type  drawn 


401  CARROLL  ST.  .  BUCHANAN,  MICHIGAN 
Expert;  13  E.  40th  $t„  N.Y.  16,  U.S.A,  Cablet:  Arleb 

RREMiHQ  •  PENM-ncun  ■  »n  sruui]- air  TMiM  n  MKins 
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DC  motors,  according  to  World  War  II  stand¬ 
ards,  take  advantage  of  recently  developed 
improvements  in  high  temperature  and  high 
altitude  techniques  by  simply  outlining  your 
requirements  to  Bendix.  Model  units  exactly 
meeting  your  performance  specifications  will  be 
developed  and  tested  for  pre-production  use — 
production  units  will  then  follow  in  accordance 
with  your  manufacturing  schedule. 


DYNAMOTORS 

Regular  •  Multiple  output  •  Special  purpose 
DC  MOTORS 

1/100  hp — 1/2  hp  •  Continuous  ond  Intermittent  Duty 
DC  Servos  ond  special  motors 


FIG.  2— Photograph  oi  three  experimen¬ 
tal  wide-range  retonotore  that  may  be 
applicable  to  uhi  and  ehi  teloTiiion 


in  Fig.  lA.  With  the  same  6K4 
tube,  the  oscillation  range  is  220  to 
520  me.  The  small  resonator  at  the 
right  is  the  same  type.  With  no  ex¬ 
ternal  connections,  the  tuning 
range  is  440  to  1,900  me;  with  the 
6K4  tube,  the  oscillation  range  is 
340  to  550  me. 

As  oscillators,  the  maximum  fre¬ 
quencies  of  all  three  resonators  ap¬ 
pear  to  be  limited  by  tube  capaci¬ 
tances  and  lead  inductances.  For 
applications  where  there  is  no  ap¬ 
preciable  external  loading  of  the 
resonator,  such  as  an  absorption 
wavemeter,  the  frequency  range  is 
limited  by  the  smallest  radial  clear¬ 
ance  that  can  be  obtained  between 
the  tuning  slug  and  the  resonator’s 
inner  surface. 


Every  foot  of  PHALO  Ther¬ 
moplastic  insulated  wire  and 
cable,  every  plug  or  cord  set 
is  produced  under  constant 
quality  control. 

Rigid  inspection,  the  latest 
testing  methods  and  equip¬ 
ment,  and  skilled  production 
craftsmen  join  to  make 
PHALO  wire  and  cable — 
CURRENT'S  FAVORITE 
CONDUCTOR! 

Your  inquiry  will  have  our 
prompt  attention! 


"^Current's 

Favorite 

Conductor. 


(1)  Vernon  H.  A?tke,  Front  End  Desl^ 
for  a  400*Mc  Receiver,  Tele-Tech  9,  p  46, 
Sept.  1950. 

(2)  Eduard  Karplu5>,  Wide-Ranire 
Tuned  Circuits  and  Oscillators  for  High 
Frequencies,  Proc.  IRE  S3,  p  426,  July 
1945. 


Boucherot  Compensation 

By  Hans  E.  Ho*xmann 
Oxnard,  California 

The  Electronics  Quiz  in  the  De¬ 
cember  1950  and  January  1951 
issues  of  Electronics  deserves 
more  attention  for  it  reveals  the 
phenomenon  of  aperiodlcally  com¬ 
pensating  any  impedance  by  a 
conjugate  impedance.  This  compen¬ 
sation,  based  on  a  theorem  of 
complex  algebra,  has  important  ap¬ 
plication  in  the  Boucherot  circuit 
named  after  the  French  inventor. 

VV’e  are  dealing  with  the  theorem 
that  any  complex  number  Z'  =  a 
+  jb,  where  j  can  be  made  real 


Ask  for  the  latest  PHALO  catalog. 


CORNIR  OF  COMMERCIAL  STREET, 
WORCESTER,  MASS. 
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^  TO  RECEIVE  A  ‘ 

PRODUCTION 

sample 


built  to  your  specifications 


Wt  WILL,  without  cost  or  any  obli¬ 
gation  whatever,  design  a  PRODUCTION 
SAMPLE  transformer  (hermetically 
sealed  to  JAN-T-27  or  MIL-T-27  Gov¬ 
ernment  specifications),  or  open  type  con¬ 
struction,  if  unit  is  to  be  used  for  awarded 
prime  or  sub-contract  work.  Our  approach 
stresses  quality  of  product,  efficiency  in 
service  and  an  alertness  to  techniques 
that  discard  the  old  for  more  functional 
methods. 


n  PRESIDENT 

I  SEND  YOUR 

I  b/p 

SPECIFICATIONS 


GRAMER 


TRANSFORMER 

CORPORATION 

2794  N.  PUIASKI  ROAD  •  CHICAGO  2«,  lUINOIS 
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(continutd) 


L.  H.  TERPENING  COMPANY 


DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  T ransmission  Lines  and  Associated  Components 
16  West  61st  St  •  Now  York  73,  N.  Y.  •  Circle  6-4760 


FIG.  1 — Basic  circuit  ihown  in  Electron- 
ici  Quit  probiem 


with  the  aid  of  another  complex 
number  Z"  —  c  —  jd.  A  simple 
addition  yields;  Z,x  =  Z'  +  Z"  = 
a  -fc  +  y(6  —  d)  which  becomes 
real  for  d  —  h.  Another  combina¬ 
tion  is  the  reciprocal  sum  of  the  re¬ 
ciprocals 


o  -f  c  +  j  (6  —  d) 

Now,  there  exist  two  conditions  for 
making  the  expression  real.  The 
first  is  c  =  a  and  d  =  b  because 
the  imaginary  terms  disappear 
separately  in  numerator  and  de¬ 
nominator  so  that  Z,/  =  (a*  +  b')/ 
2a.  The  second  condition  is  c  =  a 
=  \^bd,  and  yields 


This  duplexer-tnixer,  with  its  directional  Terpening 
coupler,  protective  “shutter,”  TR  and  ATR 
connections,  for  high-power  operation  in 
S-band,  was  designed  in  our  late  to  comply 
with  performance  specifications  for  SWR, 
attenuation,  etc.,  and  produced  in  quantity 
in  our  shops. 

This  is  another  example  of  the  type  of  help 
Terpening  is  set  up  to  provide  prime  con¬ 
tractors  on  microwave  transmission  line 
systems — from  design  through  production. 

Though  all  of  the  components  we  manufac¬ 
ture  currently  are  made  to  order,  we  do  have 
a  limited  stock  of  some  special  components 
which  might  just  happen  to  fit  your  re¬ 
quirements. 

In  any  event,  although  our  engineering 
staff,  laboratories,  and  fully  equipped  shop 
are  busy  with  government  contracts,  we  will 
be  happy  to  talk  with  you  about  your  needs 
on  similar  work. 


2a+j(6-oV6) 

According  to  Fig.  1  let  us  ex¬ 
amine  the  impedance  Z.  =  R,  +  \i 
ju>C  of  the  capacitive  branch 
shunted  by  the  inductive  branch 
having  the  impedance  Zi  =  Rt  + 
juiL.  If  we  assume  Rc  =  Rl  =  R, 
the  impedance  of  the  network  be¬ 
comes  ; 

ZlZc  (R  -b  j  uL)  (R  -  j/uC) 
'  Zi+Zc^  R  +  R+j\uL-  l/uC) 


L/RC  -b R+j  {uL  -  l/uC) 


R  +  R+j{uL-\/u^ 

Following  the  outline,  be¬ 
comes  real  if  both  imaginary  terms 
disappear.  That  is  the  condition 
L  =  C  of  parallel  resonance  with 
Z,,'  =  (1  -f-  R’)/2R  R  '2.  On 
the  other  hand,  numerator  and  de¬ 
nominator  differ  only  by  their  first 
terms.  Hence,  setting  L/RC  =  R 
or  (in  accordance  with  a  =  Vbd) 
R  =  \'L~C  yield.s  Z„"  =  R,  the 
aperiodic  or  antiresonance  case  of 
the  quiz  problem. 

The  conversion  of  an  originally 
complex  network  into  a  real  one, 
that  is,  into  a  resistance,  by  supple¬ 
menting  a  complex  conjugate  im¬ 
pedance,  either  in  series  or  in  paral- 
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Fiberglas 


'  when  you  order 

VARNISHED  CLOTH 


. . .  because  Varnished  Cloth  woven  of  Fiberglas  Yams 


keeps  its  excellent  dielectric  strength  even  under 
prolonged  adverse  operating  conditions 


Along  with  the  entire  elecirical 
industry,  Owens-Coming  Fiber¬ 
glas  Corporation  is  faced  with 
increasing  civilian  and  military 
demands.  While  we  cannot 
now  supply  all  the  materials 
our  customers  want,  we  are 
substantially  increasing  our 
production  facilities.  There¬ 
fore,  we  believe  it  to  your 
future  best  interests  to  con¬ 
sider  this  new  and  recom¬ 
mended  use  of  Fiberglas  yams. 


has  exceptionally  high  tensile  strength, 
with  minimum  bulk 


resists  heat,  moisture,  and  corrosion 


costs  less  today  than  ever  beforel 


OWE  N  S  •  COR  N  I  NC 


Fiberglas 


*nb«rglot  it  ttt«  trad«*fnorfc  (Rm.  U.  $.  Pot.  Offteo) 
of  Owont-Coming  Piborglot  Corporotion  for  o 
vorioty  of  pfodwctt  modo  of  or  wMi  qHcm  Abort. 

OWENS.CORNINO  FIBEROLAS  CORRORATION 


Ttxtik  Prodvch  OhriMOR,  Dipt.  MO 


14  lost  Mtfc  StrMt,  Now  York  22,  N.  Y 
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FIG.  2 —Loudspeaker  analogy  studied 
alter  Boucherot 


lei,  is  of  vrreat  importance  for  many 
practical  purposes.  A  typical  ex¬ 
ample  is  the  Boucherot  compensa¬ 
tion  in  the  end  stage  of  an  audio 
amplifier,  a  triode,  pentode,  or  beam 
tetrode  loaded  with  a  matching 
transformer  as  shown  in  Fig.  2.  As 
is  well  known,  the  equivalent  net¬ 
work  of  the  transformer  seen  from 
the  plate,  in  fairly  good  approxi¬ 
mation,  is  an  inductance  L  in  series 
with  a  resistor  Rl.  The  reactive 
component  brings  the  tube  out-of¬ 
phase  so  that  harmonic  as  well  as 
intermodulation  distortions  occur. 
These  distortions  limit  the  value  of 
a  multigrid  tube  as  compared  to  a 
simple  triode  and  counterbalance 
the  inherent  advantage  of  the 
higher  gain.  Today  there  are  two 
conflicting  opinions  in  rating  an 
end  triode  exhibiting  a  lower  plate 
resistance  and  u.seful  efficiency 
under  low  distortions  as  compared 
to  multigrid  tubes  requiring  less 
driving  power  at  the  expense  of  dis¬ 
tortions  even  at  moderately  high 
frequencies. 

In  order  to  shift  the  balance  in 
favor  of  multigrid  tubes,  the  Bou¬ 
cherot  compen.sation  is  of  sig¬ 
nificant  importance  because  it 
makes  the  multigrid  tubes  operate 
purely  in-phase  and  improves  the 
power  output  versus  distortion 
figure.  The  suggestion:  “go  ahead 
by  going  back — back  to  triodes”’ 
seems  to  be  premature  as  long  as 
the  Boucherot  compensation  is  not 
taken  into  consideration. 

The  improvement  which  is 
achieved  by  the  Boucherot  network 
is  clearly  demonstrated  by  means 
of  the  dynamic  transfer  character¬ 
istic.  According  to  Fig.  2,  the  end 
stage  is  driven  by  an  a-f  voltage 
;  which  also  controls  the  X-input  of 
the  oscilloscope,  the  Y-deflection  of 
which  is  produced  by  the  plate  volt- 
I  age.  If  the  test  device  is  driven 


WEBSTER  ELECTRIC  one  of  the  original 
manufacturers  of  crystal  cartridges 


FOR  OVER 


YEARS 


a  complete  line  of  cartridges 

Engineered  to  meet  your  requirements 


Webster  Electric  has  been  making  cartridges  for  years  and 
years .  .  .  starting  way  back  when  cartridges  were  nearly  as 
big  as  baseballs.  The  line  of  cartridges  has  constantly  changed 
and  improved  to  meet  current  requirements.  Each  year  has 
brought  improvements  until  cartridges  are  now  available  in 
thumb-nail  size  and  versatile  enough  to  meet  the  requirements 
of  70,  33 '/3  and  45  RPM. 

Webster  Electric  has  the  experienced  engineers,  manufacturing 
know-how  and  long-range  experience  to  moke  cartridges  to 
meet  all  of  the  industry's  requirements. 

When  you  need  a  new  cartridge  submit  your  problem  to 
Webster  Electric.  When  your  record  players  or  changers  ore 
equipped  with  Webster  Electric  cartridges,  you  con  be  assured 
of  the  best  in  dependable  performance. 

Webster  Electric  Company,  Racine,  Wis.,  Established  1909 


"Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation" 
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PO  You  KNOW  f=U(5HTRE(m>ees 

VVHICH  CHACT  A  CONTINUOUS  lOS  OF  VAftAR-E 
- ,  CONDITIONS  DEPEND  THBR  ACOIWTE  TIMING 

fe' "  ON  TELECHR0N  SyNCHBONOUS  motors  ? 


YDU  KNOW  THATTHE 
ROTOR  SHAFTS  OF  AAANY  TEtECHRON 
SVNCHBPNOUS  TIMING  A40T0RS  HAVE  AAAOE 
MORE  THAN  30  BIUJON  CONTINUOUS 
REVOLUTIONS  AND  THAT  THE  MOTORS  ARE 
STILL  OPERAnNG  AS  ACCURATELV  AND 
DEPENPASL/ WHEN  THE/ WERE  NEW  ? 


ReAOAUAPOUr'^BLeCHKON  Kl^TZaeS 
^1^^)  MWfSOt/UFHN 

WRITE  FOR  PULLETINIS-UO  WHICH 

containscharts^torouei^ngs 

AND  COMPLETE  SPECIFICATIONS  ON 

JELBCHRIPN  synchronousmotors 

IB  USE  WTIAAERS/TIME SWITCHER 

RECORDING  AND  CONTROLLING 
'  INSTRUMENTS/ COST  RECORDERS/ 

C/CLE  CONTROLLERS/  ETC. 

i  TBIECHCOM  INCv  45  UNION  ST^ 

ASHiANP^MASS.  AGENERAU 
ElECmCAFRUATE. 


E3eB>  SKIUED  HELPON*6MER6ENCy*CONT»ICTS  ? 

TELEcmN  me  HAS  AVWU\0L£  CATMOry  FOR  PEFBISE 
OROeaS.  ^©veH0CHURE/*FR£C6WNag7HEP(mCTl^ 
LIHEf  5IVEB  A  OUlCR  PICTURE  OF  PERSONNEL 
CARAWLITIESANDAMSSPBOPUCTION  RAOUTIES. 
tmTEfoe  WURCOPYTOOAY. 


TELECHRON  TIMING  MOTORS  ARE 
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Single  NORTH 
Gang"  RELiKT 


FIG.  3 — Oscillotcop*  iiqurei  (how  im- 
provemeni  in  pariormonce 


MAKES 


with  various  frequencies,  as  deliv¬ 
ered  by  a  radio  or  phonograph 
pickup  in  the  form  of  music  or 
speech,  the  resulting  Lissajous  fig¬ 
ure  on  the  oscilloscope  screen  fluc¬ 
tuates  according  to  the  momentary 
frequencies  and  amplitudes.  The 
result,  taken  during  sufficiently 
long  exposure  time,  is  the  blurred 
figure  shown  at  the  left  in  Fig.  3, 
disclosing  innumerable  Lissajous 
ellipses  of  various  forms  and  sizes 
superimposed  upon  each  other  dur¬ 
ing  exposure. 

As  soon  as  the  output  trans¬ 
former  is  compensated  by  the 
dotted  Boucherot  network,  the  end 
stage  operates  in-phase  and  the 
Lissajous  ellipses  contract  to  the 
pure-in-phase  characteristic  shown 
at  the  right  in  Fig.  3.  Needless  to 
say,  the  harmonic  and  intermodu¬ 
lation  distortions  diminish  to  a  con¬ 
siderable  extent  bringing  to  the 
listener  a  faithful  reproduction  of 
the  original  speech  or  music. 

The  oscillogram  reveals  the  effect 
of  the  Boucherot  compensation  only 
in  a  qualitative  manner.  A  better 
insight  is  obtained  by  measuring 
the  harmonic  or  the  intermodula¬ 
tion  distortions  with  and  without 
Boucherot  compensation.  Figure  4 
illustrates  such  an  experiment*, 
namely  the  intermodulation  factor 
of  an  end  tetrode  in  relation  to  the 
measuring  frequency  when  the  tube 
is  driven  by  a  constant  input  volt¬ 
age.  While  the  output  phase  condi¬ 
tion  produces  increasing  modula¬ 
tion,  the  distortions  decrease 
slightly  as  soon  as  the  Boucherot 
compensation  is  applied. 

Certainly  the  Boucherot  circuit 
is  not  perfect  and  cannot  produce 
an  ideal  condition  of  operation.  In 
comparison  to  the  evident  advan¬ 
tages,  however,  the  following  dis¬ 
advantages  must  be  mentioned. 
First,  the  equivalent  network  of 
the  transformer  and  its  loudspeaker 


BREAKS 

los  many 


CIRCUITS 
AT  ONCE! 


XYPiCAL  of  the  almost  endless  variety  of 
special-function  relays  made  by  the  North 
Electric  Manufacturing  Company  is  this  700- 
Type  multiple  contact  unit.  With  it  as  many  as 
17  separate  circuits  may  be  closed,  opened  or  trans¬ 
ferred  with  a  single  low-current  impulse.  There  are 
more  than  50  make  and  break  contact  combinations 
available  in  stock  assemblies  of  this  versatile  relay. 
Available  w’ith  single  or  double  fast-acting  coils,  de¬ 
pending  upon  speed  required.  All  are  of  low  current 
consumption,  rapid  and  positive  in  performance  vir¬ 
tually  wear-proof. 

The  new  NORTH  RELAY  CATALOG  describes  the 
many  types  of  available  North  relays,  from 
Multiples  to  Midgets,  and  the  unmatched  facil¬ 
ities  of  this  company  for  special  relay  engineer¬ 
ing,  developed  in  more  than  sixty  years  of 
experience;  write  for  a  copy  today  . . . 


Special 
Relays  ? 


Let  North  Engineer  them  for  you! 


J  Originators  of  ALL  RELAY 

Systems  of  Automatic  Switching 
1438T,  South  Market  Street,  Galion,  Ohio,  U.S.A, 
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O^aai  V.  S.  Naty 


strange 

waters,,. 


Strange  waters  off  strange  lands  hold  much 
less  mystery  to  ships  of  the  United  States  Navy 
thanks  to  new  developments  and  improvements 
in  sonar  equipment  which  give  the  navigator 
accurate  knowledge  of  how  much  water  there 
is  below’. 

Much  of  this  progress  in  development  of 
under-water  detection  equipment  has  taken 
place  in  the  research  laboratories  of  the  Edo 
Corporation.  Edo-designed  and  -manufactured 
depth-measuring  instruments  provide  the  navi¬ 
gator  with  depth  indications  of  far  greater 
range  and  accuracy,  especially  in  shallow  water. 

Because  of  its  far  reaching  developments  in 
the  field  of  electronics  and  sonar,  Edo  has  come 
to  be  recognized  as  a  leader  in  the  development 
and  manufacture  of  under-water  detection 
equipment  so  vital  to  our  Nation’s  defense. 


EDO  CORPORATION  • 


LOCATING  BED  ROCK  BY  SONAR! 

One  Edo-developed  sonar  equipment  has  been  put 
to  unique  use  in  Chicago  Harbor  where  a  new 
filtration  plant  is  being  built.  Part  of  the  project 
involved  boring  a  5-mile  tunnel  50  feet  below  the 
top  level  of  bed  rock  under  the  harbor. 

To  plot  the  irregular  level  of  the  bed  rock  under 
a  thick  deposit  of  silt  and  hard  pan  normally 
would  have  required  expensive  and  time-consum¬ 
ing  test  borings.  Edo  sonar  equipment  was  put  to 
use  instead,  with  excellent  results  both  in  time 
saved  and  accuracy  of  the  recordings. 

If  you  haven’t  yet  received  your  copy  of  our 
book  describing  Edo's  first  quarter  of  a  century  of 
progress,  write  to  Department  M-5,  Edo  Corpora¬ 
tion,  College  Point,  L.  1.,  N.Y. 


COLLEGE  POINT,  N.Y. 


i 
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Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -14kc  to  1000 me/ 


ri7.  4 — Cunroo  show  actual  meosmo- 
nentt  on  equipment  utinq  Boucherot 
compeneation 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URAA-6. 

Very  low  frequencies. 


;  Hf! 

i  ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM>1. 

,  .  Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
^  band,  radio  range,  WWV,  and  commun- 
■  Jjtofions  frequencies. 

-■ 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


UHf! 

375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


These  instruments  comply  with  test  equipmsm 
swch  radio  interference  specifications  as 
16E4(SHIPS),  AN-l-24a,  AN-l-42.  AN-l-27a,  At 


'oad  holds  only  within  certain 
limitations.  Second,  there  i.s  a 
power  loss  in  the  compensatintr 
branch  which  increases  toward 
hijrher  frequencies  thus  making  the 
frequency  response  poorer.  This 
can  be  compensated  for  by  other 
means,  for  example,  by  filter  cir¬ 
cuits  in  the  driver  stage  or  in  the 
feedback  loop. 

•After  all,  the  disadvantages  do 
not  count  too  seriously  when  com¬ 
pared  with  the  pure-in-phase  con¬ 
dition  and  the  associated  reduction 
of  distortions  in  the  most  impor¬ 
tant  output  stage. 


(1)  W.  Bowen.  Tri<»(Je  versus  Pentode, 
ELBn-RONics.  p  26s,  Nov.  11<47. 

(2)  A.  V.  LUpke,  Verbesserunp  der 

WiMdergabe  mil  Iw.autsprechern  hinier 
MehrifitterrShren  durch  VerwendunK  der 
Boucherot-Schaltunjf  (Improvenjent  of 
loud-speaker  quality  when  driven  by  multi- 
KTid  tultes  with  the  aid  of  the  Bf»Ufherot 
circuit).  Zeita.  fiir  Tech.  Phyaik,  Vol.  23, 
p  11  11142. 


Noise  Figure  Standards 

The  noise  figure,  a  fundamental 
measure  of  the  quality  of  linear 
electrical  networks,  is  of  basic  im¬ 
portance  in  radar,  telemetering,  and 
all  communications.  In  these  sys¬ 
tems  some  of  the  limitations  on  re¬ 
liability,  sensitivity,  and  distance 
are  set  by  the  type  and  magnitude 
of  noise  in  the  device  as  well  as  by 
the  noise  produced  ahead  of  the 
network  input  terminals.  In  order 
to  assist  laboratories  and  industry 
in  the  evaluation  of  this  important 
factor,  the  National  Bureau  of 
Standards  is  offering  a  calibration 
service  for  the  noise  figure  in  the 
frequency  range  of  .500  kc  to  30  me. 

The  noise  figure  of  a  linear  net¬ 
work  is  the  ratio  of  the  available 
^  noise  power  at  the  output  (the  to- 
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eliminate  obsolete 
marking  methods... 


speed  production 
cut  costs 

maintain  accuracy 
simplify  assembly 

Messy,  time-i-diisiiming,  inaccurate 
marking  with  l(X)se  lalx'ls,  chalk, 
string  tags  and  stickers  are 
eliminated  hy  fast,  accurate  and 
inexpensive  Westline  Marking 
Methinls  fur  wires,  wiring 
assemblies,  cable,  conduit, 
pr(Kluct  identification,  inspection, 
rejection  aiul  trademark 
information.  And  here  is  whv! 


If  you  mark  wiro,  E-Z  Codes  are  ^ 
the  solution  to  the  colored  wire 
shortage,  provide  the  fastest,  most 
accurate  and  inexpensive  method 
of  wire  marking.  They  make 
even  the  most  complicated  wir¬ 
ing  circuit  an  open  lxH)k  to  even 
"green”  employees,  E-Z  Codes 
are  applied  witli  finger-tip  pres¬ 
sure,  without  moistening.  They 
stick  |X'rmanently...will  not  pop 
or  peel  even  in  extremes  of  heat 
and  humidity .. .or  when  pulled 
through  conduit. 


for  Intpaction  or  ra|actlen,  instruc¬ 
tion  or  warning  labels  in  pruducticn. 
repair  or  service  work,  use  these 
NN'estline  pressure  -  sensitive  labels. 
They  are  applied  without  moisten¬ 
ing.  They  will  not  pop,  peel  or  curl 
even  under  extremes  of  heat  and 
humidity . . .  yet  are  easily  peeled  off 
without  harming  surface. 


For  production  installation  and  serv¬ 
ice  data,  XN’estline  Self- Backing, 
ressure-sensitive  tai>e  on  either  cel- 
iphane,  acetate  film,  paper  or  cloth 
stiK'k  can  be  furnished  plain  or 
printed  with  your  message  and  in 
size  required.  \\'idths  from  S"  to  3". 
Lengths  from  648"  to  2592*.  Apply 
without  moistening.  They  stick  un¬ 
til  time  for  removal. 


WESTLINE 

Western  Lithograph  Co. 

Dept.  E-S 

600  E.  S«(ond  St.,  Los  Angol^t  54,  Colif. 
So>  3804.  St.  loyii  33,  M«. 
lockot  Distributors,  Soysido,  I.I.,  N.Y. 
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Set  up  at  National  Bureau  oi  Standards 
ior  noise  figure  colibration.  At  left  arm 
of  tee  is  the  noise  diode,  and  the  right 
arm  is  a  two-terminal  network  simulat¬ 
ing  the  source.  At  right  is  a  precision 
ottenuotor  with  a  voltmeter  directly  in 
front  of  it 


tal  network  and  source  noise)  to 
the  available  noise  power  at  the 
output  source  alone.  Noise  power 
in  an  electrical  network  is  gener¬ 
ated  by  the  network  resistance 
(Johnson  noise)  and  its  vacuum 
tubes  (shot  noise).  The  noi.se  fiKure 
is  a  function  of  fre(iuency  and  of 
the  network  and  source  impedance; 
both  are  measurable  to  a  hi^h  de¬ 
cree  of  accuracy  by  various  inde¬ 
pendent  techniques.  With  these  im¬ 
portant  parameters  of  a  unit  ac¬ 
curately  evaluated,  calibration  can 
now  be  made.  The  Bureau’s  cali¬ 
bration  method  breaks  down  into 
one  involving  only  five  components 
— a  temperature-limited  noise  di¬ 
ode,  a  two-terminal  source  network, 
a  four-terminal  network  under  cali¬ 
bration,  an  attenuator,  and  a  sensi¬ 
tive  voltmeter. 

The  equivalent  noi.se  resistance 
used  in  evaluating  the  technique 
utilizes  the  concept  that  the  noise 
power  from  the  network  can  be  rep¬ 
resented  by  the  Johnson  noise  of 
this  resistance.  Experimental  veri¬ 
fication  of  this  theory  was  made 
with  eleven  different  values  of  test 
impedance  and  at  frequencies  of 
0.5,  4.3,  12,  and  30  me.  Measure¬ 
ments  made  with  the  temperature- 
limited  diode  conclusively  proved 
that  the  equivalent  noi.se  resistance 
was  constant  for  all  the  values  of 
test  network  impedance  at  each  fre- 
([uency.  The  evaluation  has  shown 
that  the  Bureau’s  calibration 
method  will  yield  precise  noise  fig¬ 
ures.  It  was  also  proved  that  this 
method  of  calibrating  noise  figures 
is  valid  for  a  matched  or  unmatched 
condition  of  input  impedance.  In 


Tuning  Forks 

lor  precision  frequency  control 

A  complete  line  of  tuning  fork  resonators  to  meet 
your  reference  standard  .  .  .  timing  ...  or  speed 
control  requirements. 


ACCURATE  . . .  Manufactured  in  arcuracics  up  to  I  part  in  10,000 
for  operation  from  -10  to  -f  7.‘>''C.— and  >ip  to  1  part  in 
1(K(.(MK)  for  operation  from  0  to  -t-7.j°C. 

COMPENSATED  .  .  .  Thermal  eoin|>ensation  method  emploved 
inaintaijis  fork  accuracy  throughout  rated  operating  tem¬ 
perature  range  without  benefit  of  oven  control  or  warm-up 
time. 

RUGGED  .  .  .  Internally  shock -mounted  using  relatively  per¬ 
manent,  senii-inorganie.  silicone  rubber— a  desirable  feature 
for  stringent  sluM'k  and  vibration  applications. 

HERMETICALLY  SEALED. . .  Solder-sealed  evacuated  container 
prevents  barometric  pressure  and  relative  humidity  vari¬ 
ations  from  affecting  fork  accuracy. 

FREQUENCIES  .  .  .  100  cycles  and  from  700  to  3,000  cycles  for 
accuracies  up  to  1  part  in  10.000 — from  1.000  to  3.000 
ejcles  for  accuracies  up  to  I  part  in  100,000. 


Amilnhle  indintinnUy — as  a  part  of  romiMict  sub- 
assoniblios — or  in  compleh'lv  onfiiiH‘rn>d  o/uipment 
construcU'd  to  your  siwcijications. 

I»  rite  llrpl.  H  jor  com p!rl)'  inforniation  or  tclcphonu 


put  LA  f..  1  no  ft  A  TOHiES 

fi7i7  Third  Ai'*‘nin‘  Hroohlyn  20,  Y. 
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An  oxidation-resisting  alloy  with  very  high  strength  over  1000°F 


Inconel  “X”®  is  an  a^«‘-hardcnablc  alloy  Khicli 
is  unusually  sironp  lM>th  at  ordinary  tempera¬ 
tures  and  at  red  li«‘at.  Suitably  beat-tr«-ated. 
Inconel  “\”  lias  low  creep  rate  iimler  bipb 
stresses  over  l(MM)°F— and  exc-eptionally  bipb 
sprinp  propi'rties  u|i  to  I  l(t()°F. 

Tbe  principal  enpineerinp  ebaraeteristies  of 
Inconel  “X”  (Iwsides  those  shown  on  aeeom- 
panyinp  charts)  art*: 

•  Oxidation  Resistance— Tests  indicate  that  oxida¬ 
tion  resistance  of  Inconel  “\"  is  of  the  same  order 
as  that  of  Inconel. 

•  Fatigue  Strength  —  Measurements  of  fully  heat- 

treated  Inconel  “X”  on  rotatin'!  beam  machines,  at 
10().(KK».(MM)  cycles,  show  fatigue  strengths  ranging 
from  .S.i.OOO  psi  at  12(K)'’f'  to  psi  at  ir>(MI  f. 


Short-time  high-temperature  properties  of  fully  heat-treated 
Inconel  "X". 


High-temperoture  stress-to-rupture  properties  of  fully  heat- 
treated  Inconel  "X". 


•  Impact  Strength  — For  fully  heat-treated  Inconel 

t\pical  impact  strength  values  are:  .TS  ft.  Ihs. 
at  — .320°F.  ."iT  ft.  Ihs.  at  room  tem(M'rature,  67  ft. 
Ihs.  at  l.iDO'F.  and  11.3  ft.  Ihs.  at  lf)00°F. 

•  Hardness  —  llv  pro|K-r  heat  treatment,  the  room 
tem|H*rature  hardness  of  Inconel  “\”  can  he  de- 
vclo|K*d  as  desired  from  I5I1N  1-K)  to  BIIN  -UK). 

•  Spring  Properties  —  By  a  condiination  of  heat 
treatment  and  c(dd  working.  Inconel  "X”  develops 
unusuallv  high  spring  pro|)erties.  For  spring  appli¬ 
cations  from  sidi-zero  tcni|M*ratures  up  to  about 
h.iO'F.  it  is  us«*ful  where  otherw  ise  unusually  strong 
ferrous  springs  must  he  used.l'p  to  1 1 06° F, Inconel 
“X”  springs  w  ill  give  us<*fnl  |»-rformance  where 
few  other  metals  can  he  relied  on. 

•  Machining  — Inconel  “X”  is  machinable  in  all  con¬ 
ditions.  B«*cause  of  its  strength  and  toughness,  it 
cannot  he  machined  as  easily  as  softer  metals;  it 
can.  however,  he  machined  at  satisfactory  rates. 

•  Forging  — Xo  unusual  dilliculties  are  encountered 
in  forging  Inconel  "X”.  though  hea\  ier  e(|uipment 
than  that  used  on  ordinary  steels  is  re(juired. 

•  Welding  — I  nconel  “'X”  can  he  welded  by  nearly 
all  commoidv  used  inelhods  including:  metal  arc, 
inert  gas  metal  arc.  atomic  hydrogen  arc,  resistance 
s|>ot  and  s»‘am.  resistance  butt  welding.  Satisfac- 
tor\  joints  have  been  made  between  two  parts  of 
Inconel  "X".  and  also  between  Inconel  "X”  and 
other  alloys  including  standard  Inconel.  Stainless 
Steels  ty  jx‘s  310  and  3-17,  and  cast  Stellite  21  and  30. 

•  Applications  —  Inconel  “X"’  is  used  for  springs 
supporting  television  tubes  in  a  face  coating  dryer. 
Also  for  highlv  stressed  holts  and  for  expansion 
bellows  ...  wherever  a  combination  of  high  stress 
and  extreme  heat  must  be  met. 

•  Forms  Produced -Inconel  “X“  is  produced  in  most 
cointnonlv  used  mill  forms— billets,  rod. Hats,  rounds, 
hexagons,  sheet,  strip,  bar.  wire,  seamless  tubes, 
and  welding  rods.  Like  all  alloys  containing  nickel, 
it  is  in  very  limited  supply  except  for  defense  use. 

FURTHIR  DATA  AVAILABU 

A  r9-;)rtge  rejrrrnre  manual  ‘•Inciuiel  ‘X’.  Data  and  Informa¬ 
tion.”  contains  all  the  ennineerinn  information  compiled  to 
date  on  this  alloy.  This  publication  is  available,  free,  for  your 
information. 

And  for  tedmiol  help  on  s|)ecific  problems  involving 
metals  at  high  temjx'ratures.  write,  outlining  your  prob¬ 
lem's.  to  Ini-o’s  Technical  Service  Section. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Stml.  New  York  5,  N.  Y. 

niua  .  ir  umec 

NICKEL  A  ALLOYS 

MONElO  •  -R'OMONEl  •  -K'K  MONEl  •  'KR'O  MONEl  •  "S'OMONEI 
NICKEL  .  LOW  CARBON  NICKEL  •  DURANICKELS 
INCONEL*  •  INCONEL "X"* 
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T«fminol  Board 
AtMfnblies 


Coil 

Aitombli 


Miscollonoout 

Hordwor* 


Insulatod 
Tormina  It 


Torminolt 
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MULTI -CONTACT  \xmr4, 

b«low,  is  o  typical  MompU  ol  C.T.C* 
custom-d  •signing. 


Let  C.T.C.  experts 
design  and  make 
your  special 
terminal  boards 


Special  boards  for  elcrtronic  units  are 
required  by  many  government  contracts. 
Specifications  are  so  severe  and  standards  so 
rigid,  these  boards  must  be  fabricated  to  fit 
the  job. 

C.T.C.’s  Custom  Engineering  Service  is 
well-equipped  to  fill  these  specifications  for 
you.  We  are  thoroughly  familiar  with_the_ 
JAN-approved  materials  in  accepted  usage 
by  government  agencies  and  the  armed 
forces.  This,  combined  with  assembly  know¬ 
how  developed  over  many  years  of  supply¬ 
ing  electronic  components  and  equipment 
to  the  government  and  to  electronic  manu¬ 
facturers,  enables  us  to  meet  your  needs. 


C.T.C.  Products  Include: 


C.T.C.  can  supply  any  size  or  shape  ter¬ 
minal  board  with  practically  any  terminal 
arrangement  desired  ...  in  any  production 
quantity. 

SPECIAL  CONSULTING  SERVICE 

To  aid  you  in  securing  exactly  the  right 
components  to  meet  the  requirements  of 
your  designs,  prototypes,  etc.,  C.T.C.  main¬ 
tains  a  staff  of  thoroughly  experienced  com¬ 
ponent  engineers.  These  experts  will  work 
closely  with  you  for  the  most  economical 
anil  satisfactory  results — and  where  stand¬ 
ard  parts  are  not  suitable  will  design 
special  units.  This  service  is  always  available  to 
you  —  without  cost ! 


THE  ELECTRON  ART  (continued) 

addition  thi.s  method  may  be  suc- 
ce.safully  iipplied  to  measuring  the 
impedance  of  two-terminal  net¬ 
works. 

Thus,  with  the  theory  verified  by 
:t  wide  range  of  experiments,  the 
Hureau  is  equipiied  to  provide 
I  standards  for  noise  figure  measure- 
1  ments.  Calibrations  can  be  made 
I  for  high  gain,  linear,  four-terminal 
I  networks  such  as  radio  receivers 
;  and  amplifiers  (10  to  150  ohms) 

I  .source  impedances)  to  -•  0.2  decibel 
I  and  at  frequencies  up  to  30  me. 

I  Work  is  in  progress  to  extend  noise 
j  figure  standards  to  300  me. 

Sii|M*r-S|M‘«“(l  S4-iiililluti«>n 
i  Counting 

By  placing  4,000  volts  on  a  conven- 
I  tional  multiplier  phototube  instead 
'  of  the  prescribed  1,000,  Stanford 
;  University  researchers  have  suc- 
;  ceeded  in  extending  the  range  of 
j  scintillation  counters. 

The  use  of  such  high  voltage  is 
i  made  possible  by  cutting  down  on 
I  duty  factor.  The  counter  is  being 
:  used  to  study  the  operation  of  Stan- 
'  ford’s  linear  accelerator,  which 
'  operates  for  approximately  one  mi- 
j  crosecond  once  every  1  60  second. 
!  Certain  studies  reipiire  that  the 


. 

— jji 


NBW!  SLUO  TUNBD  COIL  VOCM  —  TYM  LS-S  —  o  brand  n«w 
slug  tuned  coil  form  feoturing  silvor .  plated  pbotpbor  bronze  dip  terminals 
which  cannot  loosen.  Height,  23  32*.  Moaimum  diameter,  Mounts  in  "0" 
puTKhed  hole  or  in  round  hole. Coil  form  Hof  grade  L-5  silicone  impregnated 
ceramic.  Slug  is  provided  with  o  spring  lock.  All  metallic  parts 
eacept  clips  ore  cadmium  plated.  Supplied  complete  with  slug  a- 

end  all  mounting  hordwore. 


CAMBRIDGE  THERMIONIC  CORPORATION 
437  Concord  Avtnue,  Cambridge  38«  Moss. 

r~)  Please  send  me  more  information  on  special  terminal  boards. 
f~|  More  information  on  C.T.C'.’s  cooperative  engineering  scnice. 
(~|  More  information  on  the  following  C.T.C.  products: 


\amf  . . Puiiliun . 


custom  or  standard. . .  the  guaranteed  components 


Operating  multiplier  phototube  at  4.000 
Yolti  ior  ihort  periods  oi  time,  instead 
of  1,000  Tolts  prescribed,  extends  range 
of  scintillation  counter 

scintillation  counters  be  operative 
for  only  a  billionth  of  a  second,  thus 
permitting  the  higher  voltage  to  be 
applied  without  inflicting  perma¬ 
nent  damage  to  the  tube. 

It  is  hoped  that  the  stepped-up 
counting  speed  will  enable  time-in¬ 
flight  measurements  to  be  made 
with  sufficient  accuracy  to  facilitate 
direct  mass  measurements  of  par¬ 
ticles. 


I 


Looking  fora  material 

to  lA/ithstand 

EXTREME  THERMAL  SHOCK? 


MU' 


CERAMIC  AND  MANUFACTURING  CO. 


Tic- 


is  your  answer 


1 00  cycles  without  harm 

From  o  fgrnace  ot  ^  '‘r. 


into  liquid  air  J 


CIQUIO  1  '.W 

AIR 

with  no  failure,  and  no  * 
apparent  damage  to  ‘j 

the  STUPALITH  ceramic  / 


Remarkably  low  thermal- 
expansion  characteristics  make 
STUPALITH  ideal  for  applica¬ 
tions  where  conditions  of 
extreme  thermal  shock  are 
present. 

Stupalith  may  be  formulated 
and  processed  to  possess  Zero, 
Low-Positive  and  Low-Nega¬ 
tive  expansitivities.  Formed  by 
conventional  methods  press¬ 
ing,  extrusion  or  casting  — 
STUPALITH  may  be  machined 
or  ground  to  precision  toler¬ 
ances.  Can  be  safely  used  at 
temjjeratures  up  to  2200'’  F. 

The  demonstration  described 
in  the  illustration  at  the  left 
shows  the  amazing  ability  of 
STUPALITH  to  withstand  ther¬ 
mal  shock. 


We  will  be  glad  to  send  you  a  copy  of  Bulletin 
849,  which  gives  full  details  of  this  remarkable 
group  of  ceramics. 


KOVAR  METAL— Kovar  i«  ihr  idral 
alloy  for  »ealinic  to  hard  vlaAR.  Uwrd  for 
making  hermetic  attachmentM  for  elec* 
trical  and  electronic  pnalucta.  .Available 
in  the  form  of  rod«  wire,  Hheet«  foil— or 
aacup*i,  eyelets  or  other  fabricated  ahapea* 


STUPAKOFF 

PRODUCTS 

/Sr  B/ectrica/  dnd 
5/ectroniCS  App/iCdtionS 

ASSEMBLIES—Stupakoff  aHNembliea  in* 
elude  Induction  C'OILS  for  radio  receiver# 
and  transmitter#;  SII.XF'TS  for  air-tun* 
ing  condensers;  METALL1/KI>  PLATES 
for  making  fixed  rigid  assemblies. 

CERAMICS~~^tupakoiT  has  long  been  a 
leading  supplier  of  ceramic  products  for 
a  wide  variety  of  electrical  and  electronic 
applications— precision  made  for  all  volt¬ 
ages,  frequencies  and  temperatures. 

RESISTOR  CERAMICS- St  upakoff 

Temperature- Sensitive  Resistors  are 
used  f<»r  temperature  indicating  or  meas¬ 
uring  equipment  such  as  Radiosonde, 
for  infra-red  light  source  and  for  heating 
elements.  Siipplicnl  complete  with  termi¬ 
nals,  in  the  f<»rm  4»f  nals,  tul»es,  discs, 
bars,  rings,  etc. 

SEALS— KOVAR  METAL  TO  GLASS 

—Terminal*;  l.eail-iii*;  Standoff*— for 
hrrmetieally  sealing  for  mrrhaniral  con- 
Klruction  in  radio,  trIr\i*ion,  electronic 
and  electrical  apparatu*.  Single  or  multi¬ 
ple  terminal  units,  in  a  wide  variety  of 
*ize*  and  arting*. 
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FREE—  Handy  leatherette  folder  con- 
taininj;  specification  bulletins  of  all  Gen¬ 
eral  Electric  TV'  Station  equipment  will 
be  forwarded  on  request  to  television 
station  managers  and  engineers.  Write: 
General  Electric  Company,  Section  4fl, 
Electronics  Park,  Syracuse,  Sew  York, 


GENERAiraELECTRiC 


NEW  PRODUCTS 

(continued  from  poge  144) 


YOU  SHOULD 


KNOW  ABOUT 


STABILIZING  AMPLIFIER 
TYPE  TV-16-B 


Input  and  Output — No  other  stabilizing  amplifier 
gives  you  a  choice  of  matching  or  bridging  input  with 
an  input  gain  for  both.  This  unit  provides  tuo  standard 
RTMA  outputs.  One  of  these  can  be  used  for  monitor¬ 
ing — with  as  much  as  37  db  of  isolation  between  mon¬ 
itor  output  and  picture  output. 


HUM.L.F  DISTORTION  GOOD  LF  WHITE  SPIKES 

large  white  spikes  /  characteristics 

ITN 


IKES  / 

V*  / 


/> 

NO  VIDEO  IN  proper  SYNC 
SYNC 


VIDEO  IN  SYNC 

REGION  NOISY  INADEQUATE  SYNC 


Vprticol  Wpv9  Form  —  Output  level  control  con  be  adjusted  while  main* 
taining  critical  circuits  at  a  constant  signal  level.  This  effectively  increases  the 
range  of  input  variation  over  which  the  amplifier  will  maintain  stability. 


White  Clipper — A  unique  General  Electric  feature 
that  guards  against  overloads  due  to  “whites”.  It 
may  also  be  used  as  a  guard  against  buzz  in  inter¬ 
carrier  type  receivers. 

Automatic  Correction  of  the  sync  and  blanking 
portion  of  the  television  signal,  adjustable  sync 
percentage,  and  improved  LF  characteristics  are 
the  important  benefits  available  with  G.E.’s  new 
Stabilizing  Amplifier. 


.spacing.s  are  available:  10,  100, 
1,000,  10,000  and  100,000  fisec. 
Additionally  a  selection  of  one  of 
the  following  pulse  spacings  is 
available:  20,  50,  200,  500,  2,000, 
5,000,  20,000,  50,000  and  200,000 
/isec.  The  foregoing  pulses  are 
generated  by  blocking  oscillators. 


Mouiiting-Insiiluling  Ring 

Anchor  Industrial  Co..  5.‘13  Canal 
St.,  New  York,  N.  Y.,  has  developed 
a  new  type  mounting  and  high- 
voltage  insulating  ring  and  sleeve 
for  the  17-in.  rectangular  metal 
tube.  The  ring  and  sleeve,  which 
permit  mounting  the  metal  picture 
tube  on  a  metal  chassis,  are  of  the 


!  same  general  type  as  those  at  pres- 
i  ent  supplied  to  almost  all  major 
'  television  manufacturers.  Specially 
I  engineered  models  are  available  for 
all  round  and  rectangular  metal 
1  picture  tubes. 


GENERAL  ELECTRIC 


Tube  Cap 

I  Alden  Products  Co.,  117  North 
I  Main  St.,  Brockton  64,  Mass.,  has 
^  developed  the  90  ISTL  one-piece 
}  tube  cap  for  miniature  tube  appli- 
'  cations.  Designed  for  use  with  a 
;  1X2  tube  or  tubes  of  similar  physi- 
I  cal  dimensions,  it  has  a  long  skirt 
;  that  prevents  danger  of  flashover 
:  from  grid  cap  to  chassis  when  oper- 
'  ated  at  high  voltages.  The  wire 
I  insulation  and  grid  cap  molded  as 
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drift-free 
d-€  recording 


SPEED 

TEMPERATURE 
PRESSURE 
VIBRATIONS 

POSITION 
OTHER  VARIABLES 


Typ«  133  AmpiHl«r 


check  these  exclusive  Dyaegraph  features 

P«n  Deflactlon  Linearity  of  1  %  with  pen 
response  of  1/ 1 20th  of  a  second. 

Saneltlvlty  of  150  microvolts  d-c  per  centi¬ 
meter  of  pen  deflection. 

Stability  and  drift-free  operation  through  a 
special  chopper  type  amplifier. 

No  axtra  oqulpmont  needed  with  reluc¬ 
tance  type  pick-ups. 

True  Differential  Input  obtained  through 
speciol  transformer  coupling. 


Offner  Electronics  Inc.,  the  original  manufacturer  of 
precision,  direct  writing  oscillographs,  now  offers  to 
industry  the  Dynogroph  Recorder — a  direct  writing, 
high  speed  oscillograph  with  microvolt  d-c  sensitivity. 

Operating  at  approximately  100  times  the  speed  of 
other  industrial  recorders  with  comparative  sensitivity, 
the  Dynogroph  simultaneously  records  many  varia¬ 
bles  formerly  recorded  only  by  photographic  means. 

Now  you  can  obtain  a  precise  record  of  transients 
in  the  operation  of  various  equipment  through  a 
ruggedly  built,  easy  to  maintain,  versatile  d-c  re¬ 
corder — the  Dynogroph. 


Writ*  ToJay  for  Bullollo  1-311— Cempfaf* 

SpocUicotioot  aoV  Consfruct/ra  DotaUi  of  Iho  Dyoograph 

OFFNER  ELECTRONICS  INC. 


5330  N.  KIDZIi  AVINUI 


CHICAGO,  23 


THE  OFFNER  DVHOeRAPH  RECORDER 
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(continued) 


PRODUCTION 


research 


'MDUSTRY 


at  MILO! 


FAIR  DISTRIBUTION  FOR  ALL  >0^ 
is  the  MILO  Watchword! 


Ym,  in  these  days  of  war  and  re-armoment 
there  are  plenty  of  shortages  in  electronic  com¬ 
ponents  and  equipment.  But  Milo  comos 
through  for  you!  And  here's  why; 

Becouse  Milo  believes  in  just  ond  oquitoblo 
distribution  to  oil  its  customers,  whether  old 
or  new.  This  is  the  fair-play  creed  of  service 


and  cooperation  that  built  Mito^arvd  Milo 
sticks  to  it,  scorcities  or  no. 

Becouse  Milo's  great  worehouse  holds  com* 
ploto  stocks  of  all  tho  bost  linos.  Just 
look  at  thb  partiol  list  of  the  more  than  150 
first-rote  monufocturers  whose  products  ore 
ovailoble  now  from  Mito: 


Write  tor 
your 

MILO 

Catalog 


MUe 


PHONE 

BEekman  3-2980 


A4ilo't  rtewest  cotaloo,  jom-pocked  with  1053 
poges  of  descriptions,  specificottont,  illustrations 
and  prices,  is  the  key  to  the  latest  electronics 
products  you  wont.  Write  for  it  todoy— on  your 
company  letterheod,  pleose,  stating  your  posi¬ 
tion,  since  it  is  limited  to  responsible  oflkiols  only. 

For  ultra^tani 
TELETYPE  KERVM  E— 
t  all  #YYI— I8:i» 


ADVANCE  ELECTRIC 

ERIE 

PRECISION  APPARATUS  9  , 

AEROVOX 

GENERAL  CEMENT 

PREMAX  C 

ALPHA  WIRE 

GENERAL  ELECTRIC 

SANGAMO  1 

AMERICAN  TELEVISION  &  RADIO 

GUARDIAN  RECTRIC 

SHAILCROSS  J 

BELOEN  •  BLILEY 

HAMMARLUNO 

SHURE  BROS.  % 

DAVID  BOGEN 

HICKOK  •  HYTRON 

SIMPSON  ELECTRIC  1 

BUD  •  BURGESS 

INSULINE  •  IRC 

SOU  ELECTRIC  J 

BUSSMANN 

E  F.  JOHNSON 

SPRAGUE  1 

CLAROSTAT 

KESTER 

STANDARD  TRANSFORMER  ^ 

CONDENSER  PRODUCTS 

KINGS  ELECTRONICS 

SUPERIOR  ELECTRIC  » 

CORNELL-DUBILIER 

linELFUSE 

SYLVANIA  •  TUNG'SOL  1 

CONTINENTAL  CARBON 

JAMES  MItLEN 

TRIPIEH  I 

DDURAMSCO 

NATIONAL  COMPANY 

UNGAR  ELECTRIC  g 

DIAtCO  •  DRAKE 

OHMITE 

WARD  LEONARD  1 

EITELMcCULLOUGH 

PARMETAl 

WESTON  f 

POHER  S  BROMflELD 

3 

one  unit  in  polyethylene  ^ive  po.^i- 
tive  .strain  relief  of  lead.s  aRain.st 
vibration  twi.stinjr  or  .strain  anil 
give.s  complete  in.sulation.  Elimi¬ 
nation  of  sharp  ecltres  and  multiple 
finders  with  a  smooth  metal  clip  of 
two  curved  surfaces  reduces  pos¬ 
sibility  of  corona. 


Deposited  Carlton  Resistors 

Elkctra  MEXi.  Co..  Resistor  Divi¬ 
sion,  2537  Madison  Ave.,  Kansas 
City  8,  Mis.souri,  is  manufacturintr 
deposited  carbon  resistors  in  i-watt 
size  with  values  to  customers’  speci¬ 
fications.  They  are  particularly 
adapted  to  high-frequency  applica- 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y. 

Cable  Address:  MILOLECTRO 
The  ONf  source  for  All  your  electronic  needs 


tions  in  which  high  stability  and 
close  tolerance  of  resistance  values 
is  a  must.  The  resistors  are  sup¬ 
plied  with  1-percent  tolerance  and 
are  calibrated  within  tolerance  at 
25  C  (77  F). 


Bearon  .\iiteiina 

Workshop  Associates,  Inc.,  135 
Cre.scent  Road,  Needham  Heights, 
Mass.,  has  in  production  the  model 
GHW  high-gain  beacon  antenna  for 
450  to  470  me.  It  consists  of  6  half¬ 
wave  dipoles  with  an  overall  gain  of 
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For  all  your  potentiometer  needs 
check  this  complete  L&N  line 


When  you’re  looking  for  the  right  potentiometer  to  do 
a  specific  job,  it  will  pay  you  to  check  the  complete 
L&N  line  first.  Whether  you  need  the  extreme  precision 
of  an  N.B.S. -certified  Wenner,  the  convenience  of  a 
Micromax  or  Speedomax  recorder,  or  an  intermediate 
instrument,  you’ll  find  the  characteristics  you  want  in  a 
soundly  engineered  L&N  potentiometer. 

More  than  a  score  of  models  comprise  the  line.  Just 
glance  at  the  table  below.  There’s  a  potentiometer  for 
practically  any  purpose  -  measurement  of  low  voltages. 


*S«lf -contained 


temperature  vs.  temperature-difference,  calorimetry,  pH 
and  other  emf  cell  work  .  .  .  self-contained  portables  fur 

temperature  and  pyrometer  checking _ and  the  popular, 

general-purpose  Type  K’s.  Models  run  from  highest  to 
moderate  precision.  They  come  in  convenient  single, 
double,  even  triple  ranges  ...  to  suit  the  job  at  hand. 

Naturally,  we  can’t  begin  to  tell  you  all  you  want 
to  know  in  so  short  a  table.  So  for  complete  details,  let 
us  send  you  catalog  information.  Simply  write  our  nearest 
office,  or  497*  Stenton  Ave.,  Phila.  44,  Pa. 


tUniler  normal  operattng  conrlttions,  axcapt  whan  uaing  lowaat  part  of  ranges. 


MODEL 

CAT. 

LIMIT  OF  ERRORt 

RANGE 

NO. 

PURPOSE 

better 

than 

.01  s 

.01?} 

.02% 

.03% 

to.1% 

.3Sof 

rar>ge 

Wanner 

75b9 

thermocouple ;  other  low  voltages 

« 

Oto  0.011111  v;0to  0.11111  v 

(N.B.S. -certified) 

7bb6 

maintain  primary  standards 

» 

Oto  0.19111  v:0to1.9111  v 

(Single) 

White 

7620 

thermocouple  voltages:  calorimetry 

« 

Oto  0.01  V 

7621 

theriT>ocouple  voltages,  calorimetry 

X 

Oto  0.1  V 

7622 

temp ;  temp-difference : 

X 

Oto  0.01  V 

7623 

temp-current,  etc. 

« 

otoai  V 

Type  K-1 

7551 

general 

« 

Oto  0.161  v;0to1.61  v 

Type  K-2 

7552 

ger>eral 

« 

Oto  0.0161  v:0to0.t61  v;  Oto  1.61  v 

Students* 

7651 

general 

« 

0to0.016v;0to1.6v 

Indicator  * 

7655 

pH,  emf's 

« 

Otol.llOv 

7659 

corrosion  testing 

« 

triple;  Oto  4.1  v  total 

Millivolt  * 

8667 

pyrometer  check  (lab.) :  temp. 

« 

0  to  1 1 1  mv 

Indicator  * 

8656  B.D  X 

pyronreter  check  (plant) :  temp. 

X 

0  to  1 6  mv ;  0  to  70  mv ;  or  as  spec. 

8657 

pyrometer  check  (plant) :  temp. 

X 

Oto  16  mv  d  16to64  mv;  or  as  spec. 

866? 

pyrom.  check  (lab.  d plant),  temp. 

« 

Oto  16.1  mv.Oto0O.5mv 

8658 

pyrom.  check  (lab.  d  plant) .  temp. 

X 

single,  direct-reading  temp. 

Temperature  * 

8659 

pyrom.  check  (lab.  d  plant),  temp. 

X 

double;  direct-reading  temp. 

Indicator  * 

8663-CO 

body  temfM. 

X 

25tol25F;-3.9to  -1-51.70 

8663-X 

temp,  check  (lab.  or  plant) 

X 

single  or  double,  as  spec. 

Panel  Indicator  * 

8671-76 

temp.  meas. 

> 

single  or  double,  as  spec. 

pH  Indicator  * 

7663-A1 

pH ;  emf  celt  potentials 

X 

0to13pH;0to1.100v 

Brooks 

7630 

ammeter,  voltmeter,  wattmeter  test. 

« 

0  to  153  mv  volt  boxes 

(Deflection) 

7640 

lamp  efficiency  test. 

> 

Oto  1.53  »  1 

Mtcromax  * 

automatic  indicatir>g,  recording, 

« 

as  spec. 

Speedomax  * 

controlling:  voltage,  temp..  pH,  etc. 

« 

as  spec. 

MEASURING  INSTRUMENTS  •  TELEMETERS  •  AUTOMATIC  CONTROLS  •  HEAT-TREATING  FURNACES 


LEEDS  &  NORTHRUP  CO. 


ELECTRONICS  — Moy,  1951 


223 


F 


Here  is  reliable  vibration  protection  for  base-mounted 
airborne  electronic  equipment  .  .  .  and  for  other  apparatus 
which  must  function  properly  above  and  below  usual 
temperatures.  And  TEMPROOF  Mountings  are  priced 
to  meet  the  needs  of  manufacturers  in  competitive  markets. 

TEMPROOF  Mountings  provide  superior  protection 
by  maintaining  their  high  vibration-isolating  efficiency 
from  — 80°F  to  +  250°  F.  Selective-action  friction  damp¬ 
ers  prevent  excessive  movement  at  resonant  frequencies. 
Equipment  does  not  sag  or  droop  .  .  .  mt)unting  drift  is 
negligible.  The  unusually  wide  load  range  of  TEM¬ 
PROOF  Mountings  makes  it  p«)ssible  to  standardize  on 
one  mounting  for  several  types  of  equipment,  and  to  effect 
additional  economies  in  purchasing,  storage  and  assembly. 


For  complete  htjornialioH  on  TF.MPROOF  Mountings,  or  for 
specific  reconinnndtitions  concerning  their  use,  write  to  Product 
and  Sales  Engineering  Department.  A  quantity  of  Vibration  Iso¬ 
lation  and  Satural  Frequency  Charts  in  full  color  is  available. 
Copy  of  each  will  be  sent  free  upon  request. 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 

Conodion  Kepresentative:  Railway  &  Power  Engineering  Corp..Ltd. 


Vibration-Control  Mountings 
.  .  .  Bonded-Rubber  Parts 


NEW  PRODUCTS 


(continued) 


nearly  8  db.  Impedance  is  50  ohms 
with  vswr  of  less  than  2  to  1.  The 
new  antenna  is  helpinjr  to  provide 
dependable  mobile  communications 
at  the  hijrher  fre(iuencies.  The 
vertical  radiation  pattern  is  nar¬ 
rowed  to  concentrate  enerjry  on  the 
horizon,  enabling'  Kreater  distance 
coverage,  and  horizontal  radiation 
is  nondirectional. 


Mixer-Preamplifier 

Rauland-Borg  Corp.,  .lolo  .Addison 
St.,  ChicaRo  18,  Ill.  .Model  1904 
mixer-preamplifier  is  desipned  to 
mix  four  a-f  inputs  and  to  feed  the 
proRram  over  remote  line  to  main 
amplifyinR  equipment  located  at 
any  required  distance  away.  It 
features  master  Rain  control,  sep¬ 
arate  bass  and  treble  controls,  self- 


contained  24-volt  a-c  supply  and 
switch  for  remote  relay  control  of 
main  amplifyinR  eijuipment.  Out¬ 
put,  measured  at  100,  400  and  5,000 
cps  is  300  mw,  2  percent  at  600 
ohms.  Frequency  respon.se  is  —  1 
db,  40  to  20,000  cps. 


L'HF  TV  Transmitter 

General  Klectric  Co.,  Syracuse, 
N.  Y.,  has  developed  a  uhf  tv  trans- 
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Tilt'  jfwfls  ill  fvt'ii  the  most  expensive 
watch  cost  only  ahoiit  4f.  It  i^  the  eraftsinan- 
ship  that  goes  into  |ilaeiii^  these  tiny  hits  that 
makes  the  finishetl  watch  valiiahle. 


The  same  may  he  said  of  the  Kl-Meneo  CM-15 


C'a|)aeitor.  Tested  for  dnh-etrie  'trens;lh  at  tlouhlc  its 


conditions  —  in  any  eliniate.  Put  it  in  your  product 


for  peak  perforniaiiee 


CM-15  MINIATURE  CAPACITOR 
Actual  Size  9,  32"  x  1  2”  x  3,  16" 

For  Television,  Radio  and  other  Electronic 
Applications. 

2  mmf.  to  420  mmf.  cop.  at  500v  DCw. 

2  mmf.  to  525  mmf.  cop.  at  300v  DCw. 
Temp.  Co-efficient  ±  50  ports  per  million 
per  degree  C  for  most 
capacity  values. 

6-dot  color  coded. 


A  COMPLETE  LINE  OF  CAPACITORS 
MEET  EVERY  REQUIREMENT 


THE  ELECTRO  MOTIVE  MFC.  CO.,  Inc. 

WILUMANTIC  CONNECTICUT 


Write  on  your  firm  letterheod  for 
Cotolog  ond  Somples. 


FOREIGN  NtOlO  END  ELECTRONIC  MANUFRCTIIRERS  COMMUNICATE  DIRECT  WITH  OUR  EXRORT  OERT.  AT  WILUMANTIC.  CONN  FOR  INFORMATION. 
ARCO  EtECTRONICS  INC  Lafayette  St ,  New  York,  N  Y. — Sole  Agent  for  Jobbers  and  Distributors  in  U  S  ond  Coriada 
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mitter  with  an  effective  radiated 
power  of  100  kw.  This  is  made 
possible  by  the  development  of  a 
new  type  of  uhf  velocity-modulation 
5-kw  tube  ( illustrated)  and  a  radic¬ 
ally  new  type  of  antenna  which  in¬ 
creases  the  effective  radiated  power 
by  20  times.  The  transmitter  will 
operate  in  the  500-mc  region.  The 
company  has  applied  for  FCC 
authorization  to  conduct  transmis¬ 
sion  tests. 


l*reri«ioii  Pf»l«‘iilionieter!« 


The  ultimate  in  advanced 
microphone  design  and 
performance— omnidirectional, 
new  pickup  techniques  with 
maximum  fidelity  for  critical 
broadcast,  recording, 
television,  etc.  Available  in 
stand,  lapel  or  chestplate 


*39  MICROPHONE 


This  select  group  of  high  quality 
microphones  is  daily  meeting  every  need 
demanded  of  microphones... they 
are  products  of  the  same  Altec  advanced 
designing,  research,  development  and 


(lEORGK  Rattray  &  Co.,  Inc.,  92-32 
Union  Hall  St.,  Jamaica  5,  N.  Y., 
has  in  production  precision  wire- 
wound  potentiometers  of  the  single¬ 
turn  linear  and  nonlinear  types. 
Size  of  the  type  162  potentiometers 
(15  in.  in  diameter)  enables  the 


LANSING  CO/fPOOATION 


Cardioid  directional— for 
critical  public  address  and 
broadcast  use . .  an  excellent 
all  purpose  microphone, 
the  solution  to  many 
troublesome  and  difficult 
microphone  problems  in 
studios  and  auditoriums. 

633  MICROPHONE 

Dynamic  microphone  for 
high  quality  general  utility 
work . . .  non  directional  or 
semi'directional .  . 
for  announcing,  public  address, 
broadcasting  and  sound 
distribution  systems 

632C  MICROPHONE 

Specifically  engineered  to 
give  maximum  intelligibility 
for  all  close  talking 
applications.  Rugged  and 
dependable  for  speech 
reinforcement,  announcing 
and  paging.  May  be  used  as 
stand  or  hand  microphone. 


may  be  ganged  on  a  rotating  shaft. 
Mechanical  rotation  is  continuous 
and  a  maximum  electrical  angle  of 
up  to  350  deg  is  obtainable.  Oper¬ 
ational  life  is  better  than  1  million 


quality  workmanship  that  have  for  many 
years  set  higher  and  higher  standards 
of  performance  throughout  the  industry. 
For  paging,  public  address,  sound 
distribution  systems  or  the  more  critical 
demands  of  television,  broadcast  and 
motion  picture  or  phonograph  recording— 
choose  the  finest,  choose  Altec! 


units  to  replace  larger  types  in  the 
interest  of  miniaturization.  They 
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5  WALDES  TRUARC  RINGS 
ELIMINATE  4  TOOLING  OPERATIONS... 
SAVE  22V2<  per  100  UNITS 


4  shoulders,  threading  of  4  shafts. 


Cleorance  and  end-play  specifications 


Just  5  Truarc  "E  *  Rings  set  into  pre> 


determined  grooves  secui 


permanently.  Assembly 


nomicot.  No  clearance  specifications 


i 


OLD  WAY 


5  Waldes  Truarc  Retaining  Rings  in  one  assembly  of  the 
Dictaphone  Time-Master  dictating  machine  brought  great 
savings  to  Dictaphone  Corp.,  Bridgeport,  Conn.  And  this  is 
just  one  of  three  different  applications  where  Truarc  Rings 
cut  material,  tooling  and  assembling  costs  for  this  product. 

Redesign  with  Truarc  Rings  and  you  too  will  cut  costs. 
Wherever  you  use  machined  shoulders,  bolts,  snap  rings, 
cotter  pins,  there's  a  Waldes  Truarc  Retaining  Ring  de¬ 
signed  to  do  a  better  job  of  holding  parts  together. 

Truarc  Rings  are  precision-engineered.. .quick  and  easy 
to  assemble  and  disassemble.  Always  circular  to  give  a 
never-failing  grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldes  Truarc  engineers  for  individual  at¬ 
tention,  without  obligation. 

Waldes  Tniarc  Retaininc  Rings  are  available  for  Immediate  delivery  from 
stock,  from  leading  ball  bearing  distributors  throughout  the  country. 


REDESIGN  WITH  5  TRUARC  “E”  RINGS 
BRING  THESE  BIG  SAVINGS... 

Assembly  time  per  unit  using  screws  and  woshers  .  24  seconds 


Assembly  lime  per  unit  using  Truorc  Rings  ....  15  seconds 
■  Time  soved  per  unit  with  Truorc  Rings . 9  seconds 


•  Eliminates  skilled  labor  milling  and  threading  operations 

•  Eliminates  maintenance 

e  TOTAL  MAntlAl  AND  lAROR  COST  SAVINGS  PER  100  UHIH  . .  22>i< 


CHICAGO  TRANSFORMER 


DIVISION  Of  iSStX  wmc  CORPORAT/ON 


NEW  PRODUCTS  (continued) 

cycles  for  speeds  up  to  100  rpm. 
Capacitance  to  ground  is  approxi¬ 
mately  40  fifif  from  windinir  to  case. 


Muifnelic  Amplifiers 

Magnetic  Amplifiers,  Inc.,  11-54 
44th  Drive,  Long  Island  City  1, 
N.  Y.,  has  announced  a  new  line  of 
packaged,  standard  magnetic  am¬ 
plifiers  for  automatic  control  and 
servomechanism  application  at  pow¬ 
erline  frequencies  of  60  and  400 
cps  and  with  power-handling  ca¬ 
pacities  up  to  approximately  350 


i4N-r-27 

Hermetically  Sealed 
Transformers 


A  Complete  Range  of 
Hermetically  Sealed  Units 

for  prototype  electronic 
equipment  and  pilot  runs 

•  POWER  TRANSFORMERS 

FOR  CAPACITOR  AND 
REACTOR  INPUT  SYSTEMS 

•  BIAS  TRANSFORMERS 

•  FIIAMENT  TRANSFORMERS 

•  FILTER  REACTORS 

•  AUDIO  TRANSFORMERS 

IN  3  RANGES:  FULL  FREOUENCY 
PUBLIC  ADDRESS  &  COMMUNICATIONS 


Meets  JAN-T-27  Specifications 

1«  Alternately  heated  and  chilled  for  20 
cycles  (20  days)  temperature  range  from 
+  65  C  to  -10‘^C,  90%  humidity.  Also 
tested  for  5  cycles  from  -55'^C  to  +85  X. 

Immersed  in  hot  and  cold  brine  at 
temperatures  of  75'C  to  OX. 

3*  Subjected  to  severe  vibration  on  shake 
table  for  20  periods  of  15  minutes  each. 

4«  Given  o  pull  test  on  oil  terminals,  from 
oil  directions,  of  5  lbs.  or  more  for  30- 
second  intervals. 

$0  Tested  on  each  winding  at  twice  rated 
o-c  voltage  and  frequency. 

6«  Tested  for  insulation  resistance  in  ex¬ 
cess  of  500  megohms  throughout  heat- 
and-cold  cycles. 

7*  Tested  for  corono  dischorge  at  volt- 
oges  1  %  times  operating  voltage  of 
transformers. 

8*  Capable  of  operation  in  65"C  am¬ 
bient  temperoture  with  temperature  rise 
not  exceeding  40°C. 

9*  Operated  48  hours  with  12%  over¬ 
load  at  rated  ambient  temperature. 


they’re  available  for  today’s 

IMPORTANT  NEED.  CHICAGO  Hermet¬ 
ically  Sealed  Transformers  meet  all 
requirements  of  Grade  I,  JAN-T-27 
specifications  for  Class  A  operation. 
Designed  expressly  to  fill  transformer 
requirements  for  military  airborne, 
marine,  and  ground  communication 
equipment,  as  well  as  for  use  in  trop¬ 
ical  and  sub-zero  climates.  Ideal  for 
a  wide  range  of  application,  particu¬ 
larly  in  research  and  development 
work,  prototype  equipment  and 
pilot  runs.  The  complete  range  of 
CHICAGO  JAN-T-27  units  is  available 
for  guick  shipment  from  stock. 


watts.  Aside  from  the  completely 
self-contained  type  of  unit  illus¬ 
trated,  amplifiers  are  built  to  cus¬ 
tomer  specifications.  Literature  is 
available. 


V  Olliiieler 

The  I)a\T';n  Co.,  191  Central  Ave., 
Newark  4,  N.  J.  Type  170  elec¬ 
tronic  voltmeter  covers  a  frequency 
range  from  10  cycles  to  250  kc  with 
an  accuracy  of  ±2  percent.  Its 
high  stability  circuit,  with  internal 
regulated  power  supply,  makes  its 


NEW  EQUIPMENT  TPANSFORMEft  CATALOG 

Hava  th«  full  «l«taiU  o(  yQur  fIngRr-tipt  Bn  CHICAGO'S  N«w  fqvip> 
NiBfif  liw— cBVf  ing  oil  JAN-T'27  unit*  o»  woll  ot  fomout  Soolod-in- 
Stool  tronftformort  onginoorod  for  ovory  application  and  goored  to 
to'joy't  circuit  roquiromontc.  Writo  for  your  froo  copy  of  thi»  im- 
portont  cotolog  todoy,  or  got  H  from  your  distributor. 


They  brought 


to  the  oil  fields 


A  wonderful  new  fashion  show  was 
held  in  Paris . . . 

One  week  later,  the  same  show  was 
staj^'d  —  in  Texas! 

The  place  was  Neiman-Marcus  of  Dal¬ 
las.  one  of  the  most  remarkable  stores  in 
the  world.  Though  hundreds  of  miles 
from  the  "fashion  capitals, '  they  sell  more 
exclusives  from  more  top  designers  than 


any  other  store  in  the  U.  S. 

After  new  Paris  creations  arrive  in 
New  York,  it’s  only  a  matter  of  hours  be¬ 
fore  they’re  displayed  in  the  N-M  salons! 

Want  to  know  their  secret? 

When  Neiman-Marcus  want  a  fashion 
sc(X)p.  they  bring  their  high-fashions  in 
at  high  altitudes.  They  use  Air  Express! 

You  don’t  have  to  be  a  Texan  to  want 
the  faitest  service  in  the  world.  Your 
business  dtx-sn’t  have  to  be  fashions  to 
profit  from  regular  use  of  Air  Expre-ss. 
Here  are  its  unique  advantages; 

IT'S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT -One  call  to 
Air  Express  Division  of  the  Railway- 
Express  Agency  arranges  everything. 


IT'S  UFHFND.SBLE  —  Air  Express  pro¬ 
vides  one-carrier  respeinsibility  all  the  way 
and  gets  a  receipt  upon  Jelit  ery. 

IT'S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency . 


GETS  THERE  E/RST 
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NEW  PRODUCTS  (continued) 

readinjTs  independent  of  normal 
power  line  variations.  It  has  a  hijrh 
input  impedance  of  500,000  ohms 
and  its  cathode  follower  input  pro¬ 
vides  an  effective  input  capacitance 
as  low  as  6  mif.  The  multiplier 
control  provides  four  additional 
ranges  of  20  db  in  addition  to  the 
decibel  ranjre  meter  scale,  0  to  20 
db.  The  voltmeter  may  also  be 
used  as  a  wide-ranjte.  hiRh-Kain 
amplifier,  due  to  its  output  jack  and 
.separate  volume  control. 


Teiii|n*raliirr  Recorder 

.Minnkapolis-Honkywell  Regvla- 
TOR  (’o..  Brown  Instruments  Divi¬ 
sion,  2753  Fourth  Ave.  S.,  Minnea¬ 
polis,  Minn.  An  electronic  recorder 
for  accurately  and  quickly  measur- 
iiiK  temperature  of  the  rotor  in 
large  electric  generators  has  been 
developed.  The  ElectroniK  was  de- 


develops  a  new  5-kw  linear -amplifier  klystron 


OperalitiK  in  the  fin.il  .staKP  of  a  uhf  transmitter,  the  new  X-25  V’arian 
Klystron  provides  continuous  output  power  up  to  5  kw  with  approxi¬ 
mately  l.'i-w  drive.  The  tube  is  tunable  from  1016  to  1056  me  and  has  a 
half-power  bandwidth  of  about  2  me.  Gain  of  approximately  27  db  is 
essentially  linear  to  80  per  cent  of  maximum  output. 

Particularly  suited  to  applications  where  crystal  control  and  'or  low- 
level  modulation  are  used,  the  new  X-25  introduces  sidebands  60  db  or 
more  below  the  carrier  and  negligible  noise  or  spurious  modulation. 

Long  service  life  has  been  attained  by  use  of  a  bombarded  tantalum 
cathode,  |)art  of  an  assembly  which  can  be  replaced  easily  in  case  of 
accident  or  failure.  A  cascade  am|)lifier  with  three  cavities,  the  new 
design  lends  itself  to  stagger-tuning  and  other  methods  of  broad¬ 
banding.  It  is  typical  of  amplifiers  practicable  for  other  frequencies  in 
this  band. 

TEXT.XTIVK  SPEETHr.ATIOXS 

Typical  Operating  Characteristics 

Beam  Voltage,  kv  12 

Beam  Current,  amp  1.6 

Power  Out  put .  max  k w  5 

Linear  Output,  max  kw  4 

Gain,  db  27 

Frequency,  me  1016-10.56 

Bandwidth,  me  2 

SpuriiHis  Sidebands,  db  —  60 

Mechanical  Characteristics 

Length,  overall,  in.  42 

Weight,  approx  lb  60 

Input  Connection  Type  N 

Output  Connection  Probe  to  feed  4-in.  by  8-in.  waveguide 
Focussing  Magnetic 

Cooling  Water  and  Air 


signed  to  provide  a  better  and  more 
economical  instrument  to  assist  op¬ 
erators  in  avoiding  overloads.  In 
addition  it  furnishes  a  12-inch  strip 
chart  record  which  can  be  used  as 
a  guide  for  gradually  cooling  a 
generator.  The  recorder  has  a 
range  of  0  to  150  C,  a  limit  error 
of  1.5  C,  a  dead  zone  of  0.3  C  and 
a  pen  speed  of  1.4  minutes  full 
scale.  Its  range  of  rotor  winding 
resistance  is  0.1  to  4.0  ohms  and  it 
has  a  dielectric  test  of  1,.500  volts 
rms  for  one  minute. 


Dynamic  Microphom* 

The  Turner  Co.,  909  17th  St.,  N.  E., 
Cedar  Rapids,  Iowa.  The  501)  Aris¬ 
tocrat  dynamic  microphone,  de¬ 
signed  for  use  in  tv,  broadcast,  re¬ 
cording  and  public  address,  is  lab¬ 
oratory  calibrated  to  a  response  of 
50  to  15,000  cps,  flat  within  rL  2.5 
db.  Swivel-type  mounted  for  stand 


.\  4-f«»ot  200-poun<l  counterpart  of  the  X-25  klystron  illus¬ 
trated  abn>e  is  the  heart  of  the  powerful  new  (General  Electric 
uhf  television  transmitter.  These  as  well  as  other  high-power 
1,-hand  klystrons  being  procluced  by  Varian  Associates  have  a 
wide  range  of  communication  and  industrial  applications. 


assoeiaieit 
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Little  lamps  flash  warnings— prevent  accidents 


WHEN  you  can  show  a  customer  that 
your  product  is  safer  to  use  than  your 
competitor’s,  you’ve  got  a  big  start  toward 
clinching  the  sale. 

General  Electric  miniature  lamps  can  add 
extra  safety  and  utility  to  your  product.  As 
indicator  lights,  they  can  be  used  to  tell 
whether  current  is  on  or  off,  to  flash  a  warn¬ 
ing  of  high  temperature  or  voltage.  Used  as 
dial  lights,  they  make  it  easier  for  operators 
to  read  dials  and  gauges  quickly,  help  spot 
trouble  before  it  happens. 


Plan  now  to  design  greater  safety  and 
utility  into  your  product  with  General  Elec¬ 
tric  miniature  lamps.  They’re  available  in 
both  filament  and  neon  glow,  in  many  types 
and  sizes.  You’re  always  sure  of  long,  de¬ 
pendable  service  from  G-E  lamps  because 
General  Electric  Lamp 
research  is  always  at 
work  to  make  G-E  lamps 
Stay  Brighter  Longer. 

Lamp  Department,  Cien- 
eral  Electric  i'.o.,  Nela 
Park,  Cleveland  1 2, Ohio. 


You  cat!  put  your  confidence  in  _ 


GENERALtt  ELECTRIC 
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tors  are  sturdily  built  in  phenolic- 
impretrnated  tubes,  plastic  end- 
filled.  Capacitances,  dimensions 
and  prices  for  the  whole  line  arc 
given  in  form  LPT-1. 


Video  Pieliire  Generator 

Telechrome,  Inc.,  88  Merrick 
Road,  Amityville,  L.  I.,  N.  Y.,  has 
developed  the  model  300-A  flying 
spot  low-cost  tv  picture  generator 

May,  195/ —  ELECTRONICS 
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H  for  the  finest  in 

k  STAINLESS 
^  STEEL 

K  FASTENERS 


f 


MADE  RIGHT - 


By  specialists  in  stainless  steel 
since  1929. 


PRICED  RIGHT- 

Because  ALLMETAL  uses  mod* 
ern  equipment— including  cold* 
heading  machines— devoted 
solely  to  stainless. 


RIGHT  COMBINATION 


For  solving  fastening  problems 
quickly,  economically. 


Allmetal  has  the  fasteners  you 
want.  Stock  items,  including 
Government  and  *'AN'^  specs, 
shipped  immediately.  Prompt 
delivery  on  various  types  of 
Phillips  Recessed  Head  screws 
and  specials.  Switch  to  All- 
metal  Stainless  fasteners  when 
you  switch  to  Stainless! 


NEW  PRODUCTS 


or  boom  u.se,  it  is  quickly  detachable 
for  hand  u.se.  It  i.s  omnidirectional 
and  available  in  15,200  ohm  or  high 
impedance.  Sensitivity  is  56  db  be¬ 
low  1  volt  per  dyne  per  .s(i  cm. 


Miniature  Tiilnilars 

Pyramid  Electric  Co.,  1445  Hud¬ 
son  Blvd.,  North  Bergen,  N.  .1. 
Type  85LPT  miniature  tubular 
paper  capacitors  are  designed  to 
withstand  a  life  test  of  250  hours 
at  85  C.  Available  in  rated  voltages 
of  200,  400  or  600  volts  d-c  working, 
they  will  withstand  21  times  rated 
voltage  for  5  .seconds.  The  cajiaci- 


Um  our  ''Ruth  Ordor" 
direct  wire  service  — Send 
telegrams  to  ''Allmetol 
Screw  Products  —  WUX  — 
New  York.*'  -  thot^s  all  — 


WRITE  FOR  CATALOG  49C 


GUIDED  MISSILES  that  become 

more  accurate  as  they 
close  the  range  on  attacking 
enemy  aircraft  are  being 
developed  by  the  Fairchild 
Guided  Missiles  Division. 
Missile  experience  dating  back 
into  World  War  II  has  enabled 
Fairchild  engineers  to  design  a 
guidance  system  which  "homes” 
on  radar  echoes  reflected  from 
attacking  planes  and  cuts  down 
the  margin  of  error  the  closer 
the  "bird”  gets  to  its  target. 


Already  flight-proved  in 
Fairchild-built  test  missiles  this 
guidance  system  is  being  refined 
and  developed  further  to  meet 
the  requirements  of  our  Armed 
Services.  One  of  the  most 
advanced  guidance  systems  yet 
devised,  it  is  another  example  of 
Fairchild’s  engineering  ability, 
combining  the  practical  and 
theoretical  to  meet  the  stringent 
technical  demands  of  modem 
military  science. 


FADMINGDALE.  N.  Y. 


Fairchild  Aircroft  Dtvisiofi,  Hogcrstown,  Md. 
Fairchild  En9inc  ond  Strotos  Divisions,  Formin9dolc,  N  Y 
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NEW  PRODUCTS 


CANNON 

ELECTRIC 

Sine*  I9IS 

Cannon  Electric  Company 
Lot  Angeles  31,  California 

Factories  in  Los  Angles,  Toronto.  New 
Haven  Representation  in  principal  cities 


(continHed) 


Here's  another  example  of  the  meticulous 
care  Cannon  Electric  uses  in  building  con* 
nectors  for  highly  specialized,  tough  jobs. 
This  AN-  'M  "  type  connector  is  moisture- 
proof,  vibration-proof  and  pressurized.  Ra¬ 
dio  shielding  is  provided  and  every  threaded 
part  is  drilled  for  safety  wiring. 

No  corners  are  cut -nothing  is  over¬ 
looked  to  assure  you  outstanding  perform¬ 
ance.  This  connector  is  designed  for  aircraft 
use  but  there  are  more  than  18,000  different 
Cannon  Plugs  made  with  the  same  care  to 
serve  the  exacting  needs  of  many  industries. 
If  you  are  looking  for  real  value,  regardless 
of  the  held  you  work  in,  your  best  bet  is 
Cannon. 

Engineering  bulletins  describing  each 
of  the  many  basic  types  of  connectors  are 
available.  We  will  gladly  send  you  any  of 
these  if  you  will  simply  describe  your  con¬ 
nector  requirements. 


Molded  Polychloreprene  inserts  75- 
HO  shore  hardness  provide  pressure¬ 
proofing  of  both  pin  and  socket  con¬ 
tacts.  Have  high  dielectric  strength 
under  wide  range  of  temperatures 
and  at  extreme  altitudes  Mated  hr- 
tings  Will  not  show  more  than  lU 
microamperes  dielectric  leakage  and 
«ill  not  arc  when  subjected  to  '’500s 
dc  at  room  temperature 


usinjt  3  X  4-in.  slide  transparen¬ 
cies  and  negatives.  It  is  designed 
to  supplement  or  replace  mono¬ 
scopes,  camera  chains  in  tv 
stations,  laboratories,  factories, 
schools  and  colleges.  It  is  com¬ 
pletely  self-contained  with  regu¬ 
lated  power  supplies.  Resolution 
greater  than  .500  lines  meets  RTMA 
picture  quality  specifications.  It 
will  run  on  standard  driving  pul.ses, 
ofT-the-air  sync,  or  on  self-contained 
.sweep  generators. 


FructioiiEil  H-P-Molor 

John  Ostkr  .Mfxi.  Co.,  Racine, 
Wise.,  has  added  a  new  400-cycle 
current  motor  to  its  fractional  h-p 
electric  motor  line.  It  is  available 
as  a  capacitor-run  single-phase  or 


Pin  Connets  machined  from  solid 
brass,  silver-plated  Solder  cup  hand- 


Grid-Dip  Meier 

James  Millen  Mfg.  Co.,  Inc.,  150 
Exchange  St.,  Malden  48,  Mass.,  has 
announced  a  new  industrial  version 
of  its  grid-dip  meter.  In  addition 
I  to  having  an  individually  hand-cali- 
I  brated  direct-reading  dial  the  model 
I  90662  meter  has  an  extended  fre- 
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Machined  ball-in-conc  jcinis  provide 
radio  shielding  and  improve  vibra¬ 
tion  resisuoce. 


polyphase  induction  motor.  Typical 
,  ratings  for  continuous  duty  are 
i  1/100  h-p  at  7,000  rpm  on  400-cycle 
current  or  1/300  h-p  at  3,000  rpm 
on  60-cycle  current.  The  type  is 
especially  suited  to  needs  calling  for 
high  speeds  and  plenty  of  power. 


Concentric  rubber  bushings  under 
pressure  of  cable  clamp  provide 
snug,  moisture-proof  wire  entry. 
Fliminate  usual  scram  on  outer  wires. 
Provision  is  made  for  grounding  lug. 


Here's  why  those  in  the  knou 


—demand 


CANNON 


PLUGS 


Socket  contacts  machined  from  solid 
copper  alloy  with  new  Cannoo  de¬ 
sign.  Silver-plated 

Matching  serrations  in  end  bell  and 
shell  make  practical  wrench -tighten 
ing  from  one  side  of  the  inscallation 
without  putting  strata  on  coneaas  or 
Wires 

Polychloreprene  grommets  make 
moisture-proof  seal  over  soldered  con¬ 
nections. 


engineering  insight 


especially  for  QJj 


.if  electronic  components,  such  os  chokes,  ore  your  problem 

Other  electronic  components  also 
built  in  quantity 

to  your  most  exacting  specifications 
for  stability  in  service 


JEFFE 


IN€« 


A  SPEER  CARBON  COMPANY  SUBSIDIARY 


DU  BOIS,  PENNSYLVANIA 


Conipitt*  your  Grruits  with  Rtsistors,  Coil  Form  ond  Iron  Corot  by  Spoor  Koiistor  Corp.,  Si.  Morys,  fa.  onothor  SffER  CARBON  CO.  subtidiory 
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SWA/TfiOA/ 


^e/f^i/n  THE  name  for  Synchros 
made  ONLYb,... 

^  FORD 

Generators  and  Motors  for 
transmitting  angular  positions. 


^J€€e4i/i9  Control  Transformers  for  voltage 
indication  and  servo  control. 


% 


Differential  Generators  and  Motors 
for  addition  and  subtraction. 


FIND  OUT  ABOUT  FORD  TEIESYNS -WRITE  FOR  CATAL08 

FORD  INSTRUMENT  CO. 

Oivitipn  of  Tho  Sporry  Corporation 

31*10  Thornton  Avonwo,  lonf  blond  City  1#  N.  Y* 


PREMAX 


ANTENNAS  FOR 
CIVIL  DEFENSE 


Baia  and  Center-Loaded  An¬ 
tennas  to  cover  all  amateur 
frequencies  allocated  for  Civil 
Defense,  plus  spot  channels 
used  by  MARS.  CAP.  Na 
tional  Guard,  Etc. 

Straight  whips  for  28  to  SO 
meg.  Plus  all  types  of  mobile 
mountings. 

Fixed  operations  for  HQ  sta¬ 
tions  in  ranges  from  2  to  60 
meg.  can  be  had  by  using 
Premax  Marine  and  Commer¬ 
cial  Vertical  Antennas  up  to 
3S  feet  in  height,  and  also 
Premax  Coil-Loaded  17-foot 
models. 

See  your  distributor  or 
write  For  Catalog. 


PREMAX  PRODUCTS 

DIVISION  CHISHOLM. RYDER  CO.,  INC  I 


S101  Highland  Ayr.  Nkigora  Falls,  N.  Y. 


Nirkel  alloy,  filament  wire 
and  ribbon !  flat — grooved 
— crowned. 

Grid  wire  eleetroplated. 
Alloys  for  special  require- 
iiientH — bare  and  enameletl. 
Pamphlet  E  sent  upon  re¬ 
quest. 

SECON  METALS 

CORPORATION 

221  East  4Sth  Street 
Ntw  York  17,  N.  Y. 
Telephone:  MUrrey  Hill  7*1594 


Made  by  a  new  process 
to  o  uniform,  high  qual¬ 
ity  for  continuous, 
heavy-duty 
service. 

1"  sq.  to  12"  X  16" 
cells — in  stacks,  or  sin¬ 
gle  cells  tor  customer 
assembly. 

Write  for  literature 

SYNTRON  CO. 

241  Lexington 
Homer  City,  Pa. 


ENGINEERING 
AND  TECHNICAL 

MEN 

Positions  available  in 

•  Mechanical  design 
and  development 

•  Electronic  research 
and  development 


one  of  Californio's  leading 

DESIGNERS  AND  MANUFACTURERS 

of 

PHOTOGRAPHIC  AND  ELECTRONIC 
INSTRUMENTS 

Apply  or  write  to 

HYCON  MFC.  CO. 

2961  E.  Colorado  St. 
PASADENA,  CALIFORNIA 
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quency  rantre  to  cover  the  entire 
spectrum  from  200  kc  to  300  me. 
Included  with  the  meter  is  also  a 
remote  probe  for  couplin^c  into  ex¬ 
tremely  small  and  normally  inacces¬ 
sible  places. 


Gas  Kalio 

Research  hh.ECTRONics  Labora¬ 
tory,  2  4.09  Susquehanna  Road,  Ros- 
lyn.  Pa.  The  jras  ratio  meter  illus¬ 
trated  permits  checking  up  to  200 
(preheated  )  c-r  tubes  i)er  hour  with 
accurate,  stable  jras  readiiiK-s.  Par¬ 
ticularly  adapted  to  in-line  produc¬ 
tion,  it  is  also  portable,  a-c  oper¬ 
ated  and  as  easily  used  in  ware¬ 


house  or  laboratory.  An  adapta¬ 
tion  of  the  JAN  Kiis  ratio  formulas 
uses  standard,  stabilized,  regu¬ 
lated  circuits  for  utilizing  the  c-r 
gun  as  its  own  ionization  gage.  A 
3-in.  meter  reading  0.2  at  midscale 
measures  all  electromagnetic  types. 


Used  by  mer*  •nginvttrs 
than  all  othar  profassional 
tap*  racordart  combinad 


Mognneord,  Inc.,  Onpt.  EA*S 
360  N.  Michigon  Av*..  Chicogo  I,  Ml. 

$«nd  mg  furthgt  informotion  on  Mognocord 
toporocordingi for indwifrioi  "Sound  Rotoorcb. 


Nemo. 


Limiting  .\mplifier 

Radio  Corp.  of  .America,  Camden, 
N.  J.  Type  BA-6.A  amplifier  limit.s 
the  high  peaks  that  occasionally  oc¬ 
cur  during  a-m  and  f-m  broadcast- 


Addro«« 


360  NOtTH  MICMIOAN  AVfNUI 

CMicAoo  1,  mmots 
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Power — Audio  —  Plate 


inK  and  prevents  overmodulation  of 
the  transmitter,  thus  permittinj? 
substantial  increase  in  the  averaKe 
modulation  level  and  a  greater 
transmitting  range  with  the  same 
carrier  power.  In  recording  appli¬ 
cations  it  prevents  overcutting  of 
the  recording  disc  on  heavy  pas- 
.sages  and  allows  a  marked  improve¬ 
ment  in  signal-to-noise  ratio.  It 
features  a  54-db  gain  below  the 
verge  of  limiting,  and  a  maximum 
output  level  of  30  dbm  at  the  verge 
of  limiting.  Frequency  response  is 
i  approximately  rt  1  db  from  30  to 
i  15,000  cps,  while  harmonic  distor¬ 
tion  is  less  than  1  percent  rms 
from  100  to  15,000  cps  at  15-db 
gain  reduction.  Signal-to-noi.se  ra¬ 
tio  is  83  db  at  verge  of  limiting, 
'  and  compression  ratio  above  verge 
of  limiting  is  20  db  into  2  db. 


i  Frequency-Time  Counter 

Potter  Instrument  Co.,  Inc.,  115 
I  Cutter  Mill  Road,  Great  Neck,  N.  Y. 
I  Model  801  megacycle  frequency- 
j  time  counter  can  be  used  for  fre- 
I  quency  measurements,  time  interval 
measurements  and  frequency  ratios 
and,  in  addition,  can  be  used  as  a 
•secondary  frequency  standard,  a  1- 
mc  totalizing  electronic  counter  and 
a  direct-reading  rpm  tachometer. 
The  instrument  incorporates  two 


HEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 
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Surface 
to  be 
cleaned 
and 
Ruxed 


Problem: 

How  to  Speed  Up 
Sandwich  Brazing 
Carbide  Tool  Tips 


SOIOER 


SHIM 


SOIOER 


SHANK 


SANDWICH  BRAZE 


General  Plate: 

Provided  the 
Solution  with 
**BONDWICH”... 
a  Composite  Metal 
Combination 


Surface 
to  be 
cleaned 
and 
fluxed 


BONDWICH 


SHANK 


PIECES 

ONIY 


Oarbide  tipped  tools  give  best  results  if  the  tip  is 
brazed  to  the  shank  by  sandwich  brazing.  However*., 
the  disadvantage  of  this  method  is  the  work  involved 
in  cleaning,  fluxing,  and  positioning  the  three  separate 
pieces  of  Brazing  alley  and  shim  material  in  addition 
to  the  tip  and  shank. 

General  Plate  engineers  solved  the  problem  by 
bonding  into  a  tingle  sheet  the  three  mentioned  pieces. 
The  result ...  a  General  Plate  composite  metal  called 
“BONDWICH.” 

The  two  outer  layers  of  “BONDWICH”  are  brazing 
alloy  . . .  the  center  piece  a  ductile  shim.  The  bond  is 
soperfeathatwhen  the  brazing  temperature  is  reached, 
complete  wening  takes  place.  There  are  minimum 
voids  in  the  final  braze  as  the  evenly  wetted  shim  car¬ 
ries  the  braze  all  over.  In  addition  to  providing  a 
better  braze,  “BONDWICH”  speeds  up  carbide  tip 
tool  brazing,  cuts  production  costs. 

No  matter  what  your  metal  problem,  it  will  pay  you 
to  consult  with  General  Plate.  Their  vast  experience 
in  cladding  precious  to  base  metals  or  base  to  base 
metals  can  overcome  your  problems  . . .  often  reduce 
costs. 

General  Plate  Produas  include  . . .  Precious  metals 
clad  to  base  metals.  Base  metals  clad  to  base  metals, 
Alcuplate  (copper  and  aluminum).  Silver  Solders, 
Composite  contacts,  buttons  and  rivets.  Platinum 
fabrication  and  refining,  Age-hardenable  |720  Man¬ 
ganese  Alloy.  Write  for  information. 


BONDWICH  BRAZE 


Hove  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


GENERAL  PtATE 


Division  of  Metals  ft  Controls  Corporation 


30S  FOREST  STREH,  ATTIIBORO,  MASS. 
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•  0«r  Engmeering  Depart¬ 
ment  will  sssiit  yom  in  the 
deiign  snd  mpplicntion  0/ 
high  quality  fine  pitch  geart, 
wormif  etc.,  without  ohliga- 
tion.  V‘e  mx’ite  you  to  submit 
your  prints  for  quotation. 


•  Gears  are  che  motivating  force  in  such  units  as  highly  sensi* 
tive  instruments,  fishing  reels,  timers,  tuning  devices,  or  gear 
reducers.  The  smooth  operation  and  often  the  success  of  these 
units  depends  on  the  quality  of  gears  used. 


MCMaen  of 


Quality-made  gears  reflect  the  ability  and  experience  of  their 
maker.  In  turn,  they  also  reflect  the  reliability  of 
the  unit  in  which  they  are  installed. 

SEND  FOR  SULLITIN 


f/ic. 


1021  PARMELE  STREET, 


,  ILLINOIS 


TRIC  POWER 

A.fh.,  F.M.,  and  Television  Stations 


Stay  on  the  air  durina  power  failures.  When  storms, 
floods,  or  breakdowns  interrupt  electric  service  to 
your  station  and  force  you  oflf  the  air,  you  lose  li  steners, 
you  lose  income.  Protect  yourself  against  loss  .  .  . 
make  sure  of  your  ability  to  give  vital  service  to  your 
community  during  disaster  periods  by  installing  a 
dependable  Onan  Emergency  Electric  Plant. 

An  Onan  plant  will  take  over  the  iob  of  supplying 
elearicity  for  studios  and  transmission  automatically 
when  power  is  interrupted.  Plant  stops  itself  when 
power  is  restored.  Upkeep  costs  are  negligible. 

TOtitc  {»>i*p9UCex 

vt  Sewiee 

D.  W.  OHAN  &  SONS  INC 

7022  Reyaliten  Avenue*  Minneapelii  5,  Minneset* 


PORTAILE  A.C.  ELECTRIC  PLANTS 
FOR  FIELD  AND  MOIILE  RADIO 
Supply  power  for  transmission  at  scene 
of  events.  Can  be  carried  by  hand  or  in 
trunk  of  car.  Take  up  only  a  few  square 
inches  of  space  in  mobile  unit.  Weigh  as 
little  as  80  pounds.  Lightweight  models: 
350  to  3,000  watts.  Other  models  to 
35.000  watts. 


NEW  PRODUCTS  (continued) 

complete  electronic  counting  chains, 
a  100,000-cps  crystal  oscillator  fre¬ 
quency  standard  and  unique  elec¬ 
tronic  switching  and  gating  cir¬ 
cuits.  Frequency  measurements  up 
to  1  million  cps  may  be  made  in  a 
few  seconds  with  a  minimum  ac¬ 
curacy  of  0.001  percent.  Time  in¬ 
tervals  up  to  10  seconds  may  be 
measured  in  increments  of  10  ^isec 
from  common  or  separate  input 
lines. 


Literature _ 

Injection  Molding  Powders.  Rohm 
&  Haas  Co.,  Washington  Square, 
Philadelphia  5,  Pa.  Booklet  PL-35 
is  a  12-page  brochure  giving  refer¬ 
ence  data  for  the  man  who  has  to 
,  design  molded  acrylic  parts  and  for 
I  the  men  who  mold  them.  Techniques 
]  included  are  design,  predrying  the 
I  powder,  and  typical  molding  condi- 
I  tions.  Suggested  steps  to  produce 
j  high  quality  Plexiglas  molded  parts 
j  are  shown  in  tabular  form  under 
,  the  heading.s,  defects  and  sug¬ 
gested  remedies. 

I  Control  Track  Generator.  Fair- 
child  Recording  Equipment  Corp.. 
154  St.  &  7th  Ave.,  Whitestone. 
X.  Y.  A  single-page  bulletin  tells 
how  the  control  track  generator 
makes  possible  picture  synchron¬ 
ous  sound-track  recording  with 
any  tape  recorder  with  response 
’  good  to  14  kc.  The  unit  described 
I  and  illustrated  has  a  minimum 
I  number  of  controls  and  connec- 
i  tions,  and  is  compact  and  portable. 

,  Electronic  Transf(trmers.  Triad 
Transformer  Mfg.  Co.,  2254  Sepul- 
'  veda  Blvd.,  Los  Angeles  64,  Calif. 

I  Catalog  TR-51  contains  detailed 
;  specifications,  illustrations  and 
!  prices  on  a  line  of  electronic  trans- 
I  formers.  The  publication  features 
I  35  new  items,  including  a  series  of 
;  transformers  developed  especially 
I  for  regulated  power  supplies,  tv 
components  and  complete  details 
1  on  the  HF-10  Hi-Fidelity  amplifier 

I  kit. 

j  R-F  Gear-Hardening  Machine. 
IVestinghouse  Electric  Corp.,  Box 
2099,  Pittsburgh  30,  Pa.  Detailed 
I  operational  information  about  the 
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Buildings  . . .  enriosinf;  more  tlian  1  arres 
—  all  devoted  to  the  development,  pro- 
diii'tion  and  te^ting  of  Kne  Mnall  tiihin^. 


Men  and  Machines... fahrirating,  inspect¬ 
ing  and  finishing  parts  to  meet  the  most 
exacting  s[)ecifications. 


Here  at  Superior  we  produce 
i|uantities  of  quality  parts  for  the 
Klectroiiics  Industry,  ffur  research 
engineers  are  constantly  at  work 
to  improve  these  products  and  to 
develop  nevv  parts  to  do  the  joh 
better.  l*roduetion-w  ise  we're 
working  just  as  constantly  to  pro¬ 
duce  more  and  more  of  these 
better  (iroduets  for  you. 

f  rom  1*)40  to  '.V),  we  douhleil 
our  disc  cathode  eapaeitv,  added 
over  to  Seamless  cathode 

capacity.  Through  the  same  period 
we  almost  doubled  the  number 
of  machines  making  Lockseam 


cathodes  .  .  .  more  than  doubled 
capacity.  19.50  production  of 
Lockseam  cathodes  increased 
280%  over  1049.  Uemand  kept 
pace  with  the  increase. 

Flans  for  the  future  include  the 
installation  of  new  machines  and 
the  improvement  of  already  goiHl 
processes  so  that  the  Electronics 
Industry's  coming  needs  may  be  as 
well  met  as  its  past  demands. 

Then  as  now ,  we  at  Superior  w  ill 
deliver  truly  superior  small  tubing 
products  to  do  tough  jobs  better. 
Superior  Tube  Company,  2500 
Cermantown  .Vve.,  Norristown.  Fa. 


Engineering  .  .  .  laboratory  eipiipment  for 
all  kinds  of  testing,  including  emission 
characteristics  of  nickel  cathode  materials. 


Which  It  Th»  Better  For  Your  Product 


Or  LOCKSEAM*.  .  .?  Produced 
directly  from  thin  nickel  alloy  strip 
stock.  .040"  to  .100"  O.D.  in  stand¬ 
ard  length  range  of  11.5  mm  to 
42  mm.  Round,  rectangular  or 
oval,  cut  to  specified  lengths,  beaded 
or  plain. 


SEAMLESS...?  The  finest  tidies 
that  can  he  made.  Stanilard  iiro- 
duction  is  .010"  to  .121"  O.D. 
inclusive,  with  wall  thicknesses  of 
.0015"  to  .(H).5".  Cathodes  with  larger 
diameters  and  heavier  walls  will  lie 
priMiuced  to  customer  siiecification. 


All  onotyfai  J)I0"  to  W  OJO. 

Corttm  ooottnot  f-035"  nwa.  woll)  to  IH"  OJ>. 


SATs  SUPERIOR  TUBE  COMPANY  •  Elacfronic  Producti  ter  oxport  through  Orivar-Hom'i  Company,  Harriion,  Now  lorioy  •  Harriton  6-4800 
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(continued) 


NEW  PRODUCTS 


new  radio-frequency  gear-harden¬ 
ing  machine,  the  Inductall,  is  pre¬ 
sented  in  booklet  B-5259.  Adapt¬ 
ability  of  the  unit  described  in 
handling  spindle  gears,  spur 
gears,  cluster  gears  and  shafts  for 
either  through  or  contour  harden¬ 
ing  is  explained  with  the  help  of 
diagrams  and  photographs.  Versa¬ 
tility  of  operation,  the  booklet 
points  out,  is  achieved  by  use  of 
a  single-spindle  type  of  feed  that 
makes  setups  simple  and  fast. 


Laminating  Kesin.  Houghton  Lab¬ 
oratories,  Inc.,  322  Bush  St., 
Olean,  N.  Y.  Sales  bulletins  No. 
615  and  613  deal  with  Hysol  6102, 
and  6101  respectively.  The  former 
describes  a  new  type  of  low-pres¬ 
sure  laminating  resin,  supplied  in 
two  components  and  characterized 
by  excellent  electrical  properties 
and  outstanding  resistance  to 
acids  and  alkali.  The  latter  treats 
of  a  new  resin  (for  use  in  coating 
electronic  equipment  subjected  to 
corrosive  conditions)  that  can  be 
u.sed  at  230  to  250  F  continuously 
without  embrittlement.  Specifica¬ 
tions  and  properties  are  included. 


^  DUAL  regulated  outputs,  continuously  variable, 
0  to  600  volts. 

y  Maximum  current  200  milliamperes  each, 
or  400  combined. 

^  Regulation  better  than  .5%. 
y  6.3  volts  AC  at  1 0  amperes  center-tapped, 
y  Ripple  voltage  less  than  10  millivolts. 

/  Stabilized  bias  supply.^ 

/  Request  Bulletin  53  for  Detailed  Information. 


Rubber-Sealed  Plugs.  Cannon 
Electric  Development  Co.,  Div.  of 
Cannon  Mfg.  Corp.,  3209  Hum¬ 
boldt  St.,  Los  Angeles  31,  Calif., 
has  issued  a  four-page  bulletin 
(RS-1)  on  its  new  line  of  RS  her¬ 
metically-sealed  ( rubber-sealed) 
plugs  used  largely  on  aircraft  re¬ 
lays  and  other  .sealed  components. 
Two  basic  variations  comprise  the 
series  described :  those  with  cou¬ 
pling  nuts  and  those  with  barrels 
only.  Inserts  discussed  are  made 
of  polychloroprene  rubber  with 
high  insulation  resistance  and  di¬ 
electric  strength,  and  hold  stand¬ 
ard  AN-type  pin  contacts  only. 


MODELS 
A3  AND  ASA 


y  Continuously  variable,  0  to  350  volts. 

/  Ripple  voltages  less  than  10  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply. 

/  6.3  volts  AC  at  5  amperes. 

^  Request  Bulletin  52  for  Detailed  Information. 


Servicing  with  V'TVM.  Sylvania 
Electric  Products  Inc.,  1740  Broad¬ 
way,  New  York  19,  N.  Y.,  has  an¬ 
nounced  a  new  48-page  booklet 
with  comprehensive  information 
on  the  use  of  vacuum-tube  volt¬ 
meters  in  radio  and  tv  servicing. 
The  booklet  is  divided  into  five 
chapters  of  concise  instructive 
text  describing  different  types  of 
vtvm’s,  their  adjustment  and  ap¬ 
plication  for:  radio  receiver  tests 
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HOW  TO  TEST  RECTIFIER  QUALITY 


Whether  you  buy  selenium  reai- 
fiers  for  your  own  use  or  to  build 
into  your  product,  you  want  to 
know  just  what  you  are  getting. 
We  want  you  to  compare  G-E 
reaifiers  with  other  rectifiers  of 
the  same  rating.  That  way  you 
can  see  for  yourself  the  superior 
qualities  of  G-E  selenium  rectifiers 
before  you  buy. 

R*ad  tiff  sugg*ttions  and  than  tand 
for  tha  tasting  bullatin. 

COMPARE  FORWARD  RESISTANCE— 
('.omparison  will  show  the  extreme¬ 
ly  low  forward  resistance  of  G-E 
cells — will  show  you  why  they 
deliver  higher  output  voltage — will 


show  how  you  can  cut  costs  in  cir¬ 
cuit  components  and  design. 

COMPARE  BACK  LEAKAGE— Com¬ 
parison  will  show  the  low  back 
leakage  of  G-E  cells — will  show 
you  why  their  lower  internal  losses 
mean  higher  output.  Lower  leak¬ 
ages  mean  less  heating,  longer  life, 
economical  operation  for  G-E  high- 
voltage  rectifiers  and  the  equip¬ 
ment  they  ably  service. 

COMPARE  TEMPERATURE  RISE— Be¬ 
cause  of  their  low  forward  resist¬ 
ance  and  low  back  leakage,  they 
are  cooler  operating — don’t  over¬ 
heat  nearby  parts — require  less 
ventilation — have  longer  life. 


We  want  you  to  make  these  com¬ 
parison  tests.  We  want  you  to 
prove  to  yourself  conclusively  that 
G-E  selenium  high-voltage  recti¬ 
fiers  are  superior.  Compare,  and 
you'll  decide  to  use  them  in  your 
next  job — to  make  the  long-term 
high  output  of  G-E  stacks  help  keep 
your  product  out  front. 

«  *  * 

Write  Section  461-15,  Apparatus 
Department,  General  Electric  Otm- 
pany,  Schenectady  5,  New  York  for  a 
copy  of  GEA-5524  which  gives 
details  on  comparative  testing.  Or, 
arrange  for  test  details  and  sample 
units  through  the  General  Electric 
specialist  at  your  local  G-E  office. 
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NEW  PRODUCTS  (continiMd) 

and  measurements,  tv  receiver 
tests  and  miscellaneous  uses.  The 
publication  will  be  sold  at  one 
dollar  per  copy. 


Antenna  Catalog.  The  LaPointe 
Plascomold  Corp.,  Windsor  Locks, 
Conn.  The  16-page  1951  catalog, 
including  the  complete  line  of  Vee- 
D-X  tv  antennas  and  accessories, 
was  recently  issued.  Along  with 
technical,  installation  and  order¬ 
ing  data  on  all  antennas,  the  cata¬ 
log  contains  general  information 
of  interest  to  the  trade.  Consid¬ 
erable  space  has  been  devoted  to 
such  products  as  the  lightning  ar¬ 
rester,  the  3-way  switch  box,  the 
Mighty-Match  and  Vee-D-X  tow¬ 
ers. 


Self-Recording  Accelerometers. 
Engineering  Research  Associates, 
Inc.,  1902  \V'.  Minnehaha  Ave.,  St. 
Paul  W4,  Minn.,  has  published  a 
four-page  folder  on  its  self-record¬ 
ing  accelerometers  that  feature  a 
permanent-magnet  recorder,  ex¬ 
changeable  seismic  element,  con¬ 
venient  electrical  playback  and 
expanded  visual  display.  The  well- 
illustrated  bulletin  gives  complete 
description  and  technical  speci¬ 
fications. 


times  the  space! 


Pressure  Terminals  and  Connec¬ 
tors.  The  Thomas  &  Betts  Co.,  Inc., 
Elizabeth  1,  N.  J.  Sta-Kon  bulle¬ 
tin  No.  61  lists  a  wide  line  of  pres¬ 
sure  terminals  and  connectors  for 
every  type  of  application  on  all 
wire  sizes  from  No.  26  through  250 
mcm.  A  particularly  useful  fea¬ 
ture  is  a  section  giving  a  complete 
listing  of  Armed  Forces  procure¬ 
ment  numbers  with  corresponding 
catalog  numbers.  Complete  di¬ 
mensions  of  specific  types  are 
given  in  simplified  tabular  ar¬ 
rangement. 


With  the  addition  of  a  new  plant  in  Hingham,  Mass., 

Donnelly  now  has  three  times  the  floor  space  of  a 
year  ago.  More  and  more  machinery  and  skilled  workers 
have  also  been  added  to  meet  the  enormously  increased 
demands  of  defense  production.  America’s  top  manufac¬ 
turers  of  military  radar,  sonar,  bombsight,  fire  control 
and  jet  engine  equipment  now  call  on  Donnelly  for  fast, 
quantity  production  of  Armed  Forces  Certified  sheet 
metal  work. 

So  why  take  a  chance?  For  fabrication  of  aluminum  and 
steel  chassis  and  cabinets  — 


Soft-Soldering  Technique.  Multi¬ 
core  Sales  Corp.,  164  Duane  St., 
New  York  13,  N.  Y.,  has  available 
reprints  of  an  article  on  soft-sol¬ 
dering  technique.  Ideal  for  an  em¬ 
ployee  training  manual,  the  text 
is  written  in  simple  language  and 
accompanied  by  diagrams.  The 
history,  content  and  construction 
of  solders  is  discussed  with  the 
uses  and  purposes  of  each.  The 
joinings  necessary  for  various 
metals,  and  the  occurrence  and 


MANUFACTURING 


A  DIVISION  OF  JOHN  DONNEllY  A  SONS 
3134  WASHINGTON  ST.,  BOSTON,  MASS. 
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TVfestinghouse  offers 

OPPORTUNITY  and  SECURITY 

FOR 

ELECTRICAL  and  MECHANICAL 

ENGINEERS 

METALLURGISTS,  PHYSICISTS,  and  CHEMISTS 

IN  DESIGN,  RESEARCH,  APPLICATION,  DEVELOPMENT 


basis  of  the  experience  and  ability  of  the 
applicant. 

Location — There  are  openings  for  engi¬ 
neers,  metallurgists,  physicists,  and  chemists 
at  most  of  Westinghouse’s  36  plants.  For  ex¬ 
ample:  you’ll  find  opportunities  to  do  jet 
engine  work  at  Kansas  City,  Missouri  and 
South  Philadelphia,  Pa.  ...  in  Ordnance 
manufacturing  at  Sunnyvale,  California  and 
Sharon,  Pa.  ...  on  atomic  power  projects  in 
Pittsburgh.  Pa.  ...  in  radar  and  electronics 
at  Baltimore,  Md.  ...  in  aircraft  equipment 
and  fractional  horsepower  motors  at  Lima, 
Ohio  .  .  .  and  in  commercial  and  airport  light¬ 
ing  at  Cleveland,  Ohio  .  .  .  and  in  power  pro¬ 
ducing  equipment  to  speed  the  production 
lines  of  America.  And  all  of  these  activities 
have  a  definite  and  established  peacetime 
application. 

WESTINGHOUSE  OFFERS  YOU 
IN  ADDITION  TO  GOOD  PAY 

— Help  in  finding  suitable  housing. 

— Low  cost  life,  sickness  and  accident  insurance 
with  hospital  and  surgical  benefits. 

— Modem  pension  plan. 

— Opportunity  to  acquire  Westinghouse  stock  at 
favorable  prices. 

— Privilege  of  buying  Westinghouse  appliances  at 
employe  discount. 

Investigate  Westinghouse  today  . . .  write  Mr.  R.  P.  Meily, 
Westinghouse  Electric  Corporation,  Box  2182 
306  Fourth  Ave.,  Pittsburgh  30,  Pa. 


investigate 

immediately! 

See  what  Westinghouse  offers  you  in  the 
CAREER  OF  YOUR  CHOICE. 

Unlimitod  Opportunity — Good  engineers 
have  unlimited  opportunity  at  Westinghouse 
where  more  than  half  of  the  top  executives  are 
engineers.  They  understand  your  language. 
They  are  proof  that  you  can  make  your  own 
future  at  Westinghouse.  Right  now  we  are 
building  seven  new  plants.  As  new  plants  and 
divisions  get  into  production,  many  super¬ 
visory  posts  will  be  filled  from  our  engineering 
staff. 

Socurity — Nearly  all  of  the  engineers  who 
joined  us  in  World  War  II  are  still  with  us,  and 
in  the  past  10  years  our  total  employment  has 
almost  doubled.  These  are  not  temporary  jobs. 

Participation  in  tho  Dofonsm  Effort — In 
1951,  a  large  part  of  all  Westinghouse  produc¬ 
tion  will  be  to  satisfy  the  nation’s  military 
needs. 

Minimum  Exporionco  Roquirod — 2  years 
.  .  .  but  some  of  these  openings  call  for  top¬ 
flight  men  with  more  experience. 

Salarios  —  Determined  individually  on  the 
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NEW  PRODUCTS 


avoidance  of  dry  joints  are  de¬ 
scribed.  Fluxe.s  and  the  way  they 
work  are  explained. 


Recording  Equipment.  Cook  Re¬ 
search  Laboratories,  14.57  Di- 
versey  Parkway,  Chicago  14,  Ill. 
Bulletin  R-8  contains  a  series  of 
project  digests  describing  in  detail 
a  line  of  recording  equipment 
that  has  been  developed  which 
may  prove  helpful  to  laboratories 
and  related  services  in  avoiding 
unnecessary  expense  and  duplica¬ 
tion  in  the  development  of  similar 
equipment.  The  well-illustrated 
booklet  gives  project  titles,  state¬ 
ments  of  problems  and  summaries 
of  results.  Price  sheets  are  in¬ 
cluded. 


Components  Catalog.  Stackpole 
Carbon  Co.,  St.  Marys,  Pa.  The 
new  42-page  RC-8  catalog  lists,  be¬ 
sides  the  standard  lines,  a  number 
of  items  that  are  cataloged  for  the 
first  time.  Included  are  several 
single,  dual-shaft  and  special-pur¬ 
pose  volume  controls,  new  3-ampere 
slide  switches,  and  Ceramag  non- 
metallic  cores  in  “U,”  “E,”  width 
control  and  segmented  deflection 
yoke  types  for  modern  tv  u.ses.  Com¬ 
plete  mechanical  and  electrical  spec¬ 
ifications  simplify  component  se¬ 
lection  and  the  catalog  contains  a 
great  deal  of  helpful  engineering 
data. 


Electronics  Parts  Catalog.  A.  W. 
Franklin  Mfg.  Corp.,  4.3-20  34th 
St.,  Long  Island  City  1,  N.  Y.  A 
20-page  catalog  gives  detailed 
specifications  on  a  wide  variety  of 
acorn,  c-r  tube,  ceramic,  laminated, 
miniature,  molded,  octal  and  wafer- 
type  sockets.  Terminal  strips,  con¬ 
nectors,  plugs  and  pen-board 
assemblies  are  also  de.scribed.  A 
revolutionary  miniature  tube  socket 
suitable  for  automatic  mass  produc¬ 
tion  dip  soldering  of  circuit  compo¬ 
nents  is  illustrated.  Four  pages  of 
illustrations  and  descriptions  are 
also  provided  on  a  circuit  stamping 
process.  Applications  of  this  process 
are  shown  for  loop  antennas,  ampli¬ 
fier  circuits,  cable  assemblies  and 
tv  tuners. 


Corry -Jamestown’s  three  large  plants  ran  give  you  prompt 
delivery  on  cabinets,  housings,  chassis  and  complete 
ass<‘inhlies  for  radar  and  other  electronic  equipment.  ^  e're 
ready  with  the  latest  time-saving  metal  fabricating  equip¬ 
ment  .  .  .  skilled  craftsmen  ...  a  staff  of  highly  s(>eeiaiized 
engineers  .  .  .  and  the  pn>duetion  know-how  of  30  years 
ex[>erienee  fabricating  steel,  stainless  steel  and  aluminum. 
Rest  of  all,  a  high  regard  fur  quality  has  always  been 
second  nature  with  us.  ^  e’re  ready,  ri^ht  now,  to  sit  down 
with  you  over  your  blueprints  ...  or  to  send  you  detailed 
information  on  our  equipment,  our  capacity,  etc.  Your 
inquiries  are  invited. 


CORRY- JAMESTOWN  MFG.  CORP. 

CORRY,  PENNSYLVANIA 


Dynamic  Microphone.  Electro- 
Voice,  Inc.,  Buchanan,  Michigan, 
Bulletin  160  illu.strates  and  de- 


TWO  NEW 
OSCILLATORS 

EVERY  LABORATORY  NEEDS 


THE 

MARKA-SWEEP 
MODEL  VIDEO 

The  Marka-Sweep  Model  Video 
is  an  electronicolly  swept  video 
sweep  oscillator  covering  frequen¬ 
cies  up  to  20  me.  Crystal  posi¬ 
tioned  marks  of  pip  type  are  pro¬ 
vided  at  1,  2,  5,  10,  15  and  20  me. 

By  use  of  external  signal  genera¬ 
tor  a  variable  frequency  pip  type 
marker  is  available.  Output  maxi¬ 
mum  is  0.3  volt  from  a  72  ohm  in¬ 
ternal  impedance. 

Sweep  Ranges:  50  kc  to  10  me  and  50  kc  to  20  me. 

Crystal  positioned  pip  type  Morks  eonneeted  direetly  to 
oseilloseope. 

Vorioble  frequency  pip  Mork  directly  to  oscilloscope  by  use 
of  external  signal  generator.  Separate  attenuators  on 


pip  markets  and  video  output. 

Sawtooth  sweep  for  sweeping  video  output  and  deflecting 
oscilloscope  horixontol 

Produces  Zero  Level  Baseline  on  oscilloscope. 

Price:  $495.00  F.O.B.  Factory 


THE 

The  Sonaligner  is  a  very  stable 
and  accurate  oscillator  in  the  su¬ 
personic  range  suitable  for  use  in 
determining  the  pass  band  of  nar¬ 
row  band  supersonic  filters  and 
other  occurate  work  in  this  range. 


Outputs  Developed  at  Fundomentol  Frequency — No  beat 
oscillators. 

Frequency  Range  10  kc  to  200  kc  in  13  Bonds.  Output: 
Maximum  of  2  volts  from  600  ohms.  Includes  Output 
Level  Meter  and  Colibroted  Attenuator:  Crystal  Check 


calibrated — Morks  every  2,  10,  50,  200  kes — Timing 
''comb**  may  be  used  for  accurate  alignment  of  Radar 
range  circuits. 

Accuracy:  0.1%  Closer  ot  Check  Points 


Points  Accurate  to  0.01%  included — May  be  externally  Price:  $695.00  F.O.B.  Factary 
Prices  10%  Higher  outside  of  U.  S.  A  and  Canaria.  Send  for  1951  Catalog. 


KAY  ELECTRIC  COMPANY 


25  Maple  Avenue 


Phone  CAIdwel  64000 


Pine  Brook,  New  Jersey 
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* 


planting  trees  with  tractors 
to  make  fibres  for  industry 


With  this  MOSINEE  Tree  Planter,  1500  or 
more  seedlings  can  be  planted  per  hour! 
It  completes  the  planting  operation... even 
tamps  the  seedlings  into  the  ground. 

This  is  the  beginning  of  a  30  to  40-year 
cycle  during  which  seedlings  grow  to  ma¬ 
tured  trees,  ready  for  harvesting.  They 
then  will  provide  the  kind  of  fibres  needed 


.scribe.s  the  model  636  Slimair  dyna¬ 
mic  microphone.  Photos  show  the 
modern  slim-trim  design  of  the  unit 
and  how  easily  it  can  be  used  on  a 
:  'land  or  boom,  vertically  or  tilted, 

;  or  in  the  hand.  It  also  shows  how 
j  the  Acoustalloy  diaphragm  and  the 
pop-proof  head  insure  smooth  re- 
I  sponse  and  make  the  mike  extra 
1  ragged  for  indoor  and  outdoor  u.se, 
i  in  all  climates.  Complete  specifica¬ 
tions  and  data  are  given. 

Subminiature  Capacitors.  Fan- 
steel  Metallurgical  Corp.,  2200 
Sheridan  Road,  North  Chicago,  111. 
A  series  of  subminiature  tantalum 
capacitors,  notable  for  stability 
'  over  wide  ranges  of  time  and 
I  temperatui'e,  is  announced  in  bulle- 
'  tin  6.531.  The  polarized  electro- 
lytics  de.scribed  occupy  less  than 
1  10  cubic  inch  excluding  connec¬ 
tion  leads,  and  consist  of  a  porous 
tantalum  anode  permanently  se.aled 
into  a  fine  silver  cathode  that  also 
.serves  as  the  container.  Nine 
standard  capacitors  are  listed,  rang¬ 
ing  from  30  /tf  at  6  volts  d-c  to  3.5 
Ilf  at  75  volts  d-c. 

({uartz  Crystal  Units.  Heeves- 
Hoffman  Corp.,  Cherry  and  North 
Streets,  Carlisle,  Pa.  An  8-page 
folder  illustrates  and  describes  a 
complete  line  of  quartz  crystal 
units.  Frequency  ranges,  dimen¬ 
sional  diagrams,  circuits,  a  typical 
frequency-temperature  character¬ 
istic  and  ordering  information  are 
included. 


for  many  products  of  industry. 

From  seedlings  to  technically  controlled 
industrial  paper,  MOSINEE  safeguards 
every  step  in  the  process  of  making 
MOSINEE  fibres 
that  work  for  Industry. 

MOSINEE  PAPER  MILLS  CO.,  Mosinee,  Wis. 


MOSINEE 

makes  fibres  work  for  industry 


Cow-Power  Klystron  Supply.  The 
Hewlett-Packard  Co.,  395  Page  Mill 
Rd.,  Palo  .\lto,  Calif.  Volume  2, 
No.  4  of  the  Journal  is  chiefly  de¬ 
voted  to  the  model  715A  bench-type 
power  supply  for  operating  low- 
power  klystrons.  The  unit  de¬ 
.scribed  provides  a  regulated  beam 
supply  adjustable  from  —250  to 
—  400  volts  d-c  at  currents  up  to  50 
ma ;  a  regulated  reflector  supply  ad¬ 
justable  from  —10  to  —900  volts 
d-te;  square-wave  modulation  on  the 
reflector  supply  at  a  nominal  repeti¬ 
tion  frequency  of  1,000  cps;  and  a 
6.3-volt  a-c  filament  supply.  Illus¬ 
tration,  complete  de.scription  and 
specifications  are  included. 

Ceramic  Disc  Capacitors.  Comell- 
Dubilier  Electric  Corp.,  South 
Plainfield,  N.  J.  Four  single-page 
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Harry  M.  Neben,  Chief,  Electrical 
Testing  Laboratory 


S  RECOMMENDS 

iltV|l40ll  Model  303 
VACUUM  TUBE  VOLT-OHMMETER 


Says  Harry  M.  Neben:  "I  understand  the  303  was  developed 
to  be  of  particular  use  to  television  service  men  for  aliening  sets  in  the  held— 
so  it's  designed  to  perform  a  lot  of  test  functions  and  is  compact  and  easy  to 
carry  around.  These  same  features  make  it  quite  a  valuable  laboratory  and 
production  tool  here  at  Amphenol.” 

In  the  photo,  Mr.  Neben  is  using  the  Simpson  303  in  conjunction  with  an 
Amphenol  test  fixture  to  measure  insulation  resistance  between  one  wire 
and  all  other  wires  of  a  cable  assembly. 

SPECIFICATIONS 

VOlTAOi;  tango  1.2.  12,  60.  300.  1200  OAIVANOMETIR:  Zoo  cantor  for  FM  diwininatar 
000  with  AccDssory  High  Voltog*  Prob«).  olignniDnt  ond  ethor  golvonomDlDr  opplicofiont. 

«t  IpsittaocD  10  megohms  fof  oil  rongos.  R.  f.  VOITAOE:  (Signol  trocing  with  Accotiory  High 

Probo  with  ono  mogohm  isoloting  rosiitpr.  Proqwoftcy  Crystol  Probo). 

fity  rovorting  twitch.  Kongo  20  volts  moBimvio. 

MS:  Kongot  1000  (10  ohms  contor).  Froqvoncy  Plot  20  KC  to  100  M  C. 

000  (1000  ohm.  cantor).  lINf  VOlTAOt:  I03  I2J  V.  50-60  Cyclai 

::«i!irno?U?".Ur.Tnt„1  *'**■  5V4".7>.3W-  (botalita  c«a).  Wa.ght:  4  lb., 

nogohm.  (IM,^  ohm.  cantor).  Shipoing  Wt..  6V,  Ibt. 

VOrTAOE*  tango.  |‘3T3,  60.*30b,  1200.  V'*'.''  *L.I“S  “”***' 

vdlTAOE:  tango.  1.2.  12,  60.  Acco..ary  High 

igoncy  to.ponM  flat  25  to  100.000  cyclo..  If  ’  Voltogo  traho,  $9.95 

IIREIS:  tango.  -20  to  +3,  -10  to  +23,  Alj®  "“O'loblo  w.th  roll  top  com.  Modol  303tT- 
to  +  37,  +H  to  +51,  +30  to  +63.  »99.70 

»  Powpr  L»v«l  1  M.  W.,  600  ohms.  Avpilablp  through  yo«r  Ports  Jobbort 


sjilH^Ctl/  ELECTRIC  COMPANY^^^^* 

5200  W.  Kinzit  St.,  Chicago  44,  Illinois  Phono;  COlumbut  1-1221 
In  Canada.  Bach-Simpson,  ltd.,  London,  Ont. 
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A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 
DESIGNED  FOR  NE-51  NEON  LAMP  HI 
For  110  or  220  volt  circuits 


NEW 

CERAMIC 
&  BAKELITE 
COIL 
FORMS 


EXPORT  DIV. — DEP'T  ESSI 


SEND  FOR  SAMPLES  TODAY! 


Each  windinq  layer  lits  snuqly  into  the 
one  below.  This  permits  use  oi  min¬ 
imum  coil  size,  yet  provides  adequate 
windinqs — enables  you  to  cut  costs 
substantially. 


Precision  BobuUis  are  spirally  wound 
and  heat-treated  lot  extra  strenqth;  tube 
ends  swaqed  to  iirmly  lock  vulcanized 
Ilanqes.  The  entire  Precision  Bobbin  is 
impreqnated  to  meet  Underwriters'  re¬ 
quirements. 


PRECISION  PAPER  TUBE  CO. 


Also  Mfrs.  of  dioloctric  paper  tubos 


The  required  resistor  is 
an  integral  part  of  this  assembly 
—“built-in.” 


roven 

*  l^ependable 

•  Quality 


RUGGED •  DEPENDABLE 
LOW  IN  COST 


PATENTED:  No.  2,421.32t 
Cot.  No.  521308-997 


WILL  TRY  A  SAMPLE? 


Write  on  your  company  letterhead.  We  will  act  ot  once. 
No  charge,  of  course. 

SEND  FOR  m  192  PACE  HANDBOOK  OF  PILOT  LIGHTS 

Among  oor  thousands  of  Pilot  Light  Assemblies  there  i$  one 
which  will  fit  your  special  conditions.  Many  ore  especially 
mode  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPLICATION  CN6INCERIHG  SERVICE 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY.  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


High-^rode  ceromic  coil  forms  conforming  to  JAN 
I  specificotions.  Moy  be  wound  os  desired  to  pro- 
I  vide  0  permeobilify-tuned  coil  Eitro  lugs  pro¬ 
vided  •  XR-60  (grooved  for  .:!;M  wire,  with  iron 
I  slug)  *  XR-61  (some,  bross  slug)  •  XR-b2  (not 

Srooved,  winding  length  with  iron  slug)  * 

R-63  (some,  bross  slug)  •  XR-70  (grooved  for 
wire,  with  iron  slug)  •  XR-71  (some,  bross 
slug)  *  XR-72  (not  grooved,  winding  length  V*, 
with  iron  slug)  •  XR'73  (some,  bross  slug)  * 

I  Mico-filled  bokelite  coil  forms  moy  be  wound  os 
desired  to  provide  o  permeobility  tuned  coil.  The 
I  form  winding  length  is  11/16"  ond  the  form  wind¬ 
ing  diometer  is  Vi  '"ch.  Slug  is  H'*  M.'* 

I  lon^  •  XR'50  (iron  slug)  •  XR-51  (bross  slug)  • 

I  Write  for  drowings. 


1.  How  can  I  strengthen 
the  magnetic  field  without 
increasing  the  size  of  my  coil? 
I  2.  How  con  I  reduce  resistance,  and 
m  hold  my  coil  to  the  same  space? 

1.  More  winding 
^  some  gauge  on  same 

1  size  coil  base. 
j|  2.  Larger  gauge  wire  on  same 
size  coil  base. 


NO  INSULATION  STRIPS  NEEDED 


■■rt 
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NEW  PRODUCTS 


f  MANUFACTURING  CO.,  Inc. 

RUSE  I6lh  AVE  .  BROOKLYN  4.  N.  Y 
r  Ifi  Anfennot  and  Acct$ftor^» 


New  Standard  of  Tuning  Accuracy! 
Maximum  Space  Economy! 

-!•  New  Ease  of  Mounting! 

**.•  Low  Temperature  Coefficient! 


PISTON  TYPE 

VARIABLE  TRIMMER  CAPACITOR 


bulletins  describe  a  senes  of  minia¬ 
ture  ceramic  disc  capacitors  for 
bypass  and  coupling  in  tv,  f-m,  uhf  j 
and  vhf  in  compact,  miniaturized 
eijuipment.  The  five  basic  types  de-  i 
scribed  are;  type  2TM — i  in.  diam-  , 
ter,  single  capacitor  units  from  500  ' 
to  1,000  fi/if  at  500  volts  d-c  work- 
injr;  type  6TM — 19  32  in.  diam¬ 
eter,  sinjrle  capacitor  units  from  50  , 
to  5,000  n/if  at  500  volts  d-c  work- 
iiiLr;  type  8TM — J  in.  diameter, 
with  a  capacitance  rating  of  10,000 
/iftf  (8TM5S1C)  at  500  volts  d-c 
working:  type  6TM — 19/32  in.  di¬ 
ameter  dual  capacitor  units  (from 
2  X  100  to  2  X  2,500  /i/if)  and  type 
STM  -3  in.  diameter  dual  capacitor  ' 
units,  (  from  2  X  3,000  to  2  X  10,000  I 
fi/if)  all  rated  at  500  volts  d-c  work- 
inj;. 
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Supersensitive  (Galvanometer.  .Mid¬ 
western  Geophysical  Laboratory, 
2803  \V.  40th,  Tulsa,  Okla.  A 
sinyle-pajre  bulletin  gives  an  illus¬ 
trated  description  of  the  model 
1-06-SS  galvanometer  that  has  a 
sensitivity  of  0.005  ma  per  in.  at 
12-in.  focal  distance  (100-cps  ele¬ 
ments),  a  normal  balance  of  0.003 
in.  per  G,  and  a  special  balance  of 
0.001  in.  per  G  at  the  same  dis¬ 
tance.  The  unit  described  is  avail¬ 
able  in  three  frequencies  and 
characteristics  of  each  are  listed. 
The  instrument  in  question  was 
especially  developed  for  use  in 
recording  signals  direct  from 
source  without  amplification. 


Miniature  Tap  Switches.  Tech 
Laboratories,  Inc.,  Bergen  &  Ed- 
sall  Boulevards,  Palisades  Park, 
N.  J.  Bulletin  29  covers  the  type 
2B  miniature  tap  switches  that 
have  already  found  many  applica¬ 
tions  in  defense  work  and  can  be 
furnished  to  JAN  specifications. 
Included  are  a  mechanical  dia¬ 
gram,  photos  of  the  unit  and  com¬ 
plete  technical  specifications. 


Strip  Chart  Potentiometers.  Min- 
neapolis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Ave.,  Phila¬ 
delphia  44,  Pa.  Multirecord  Elec-  ; 
troniK  strip  chart  control  potenti-  i 
ometers  furnished  in  both  contact  | 
and  proportional  control  types,  I 
and  equipped  with  either  a  single  ' 
or  double  set-point  index,  are  de- 


No*  VC3  (Mox.  0-3  Mmf.  ol  Min.  $«ttin9) 

No.  VC5  IMox.  0.5  Mmf.  ot  AAi*.  S«ttin9) 

No.  VC1  1  IMox.  I  S  Mmf  ol  Min.  Sotting)  ,  3 


(ACTUAL  SIZE) 


Tti*  iMw  JFD  Piston  Capacitor  providot 
tho  minimum  capacitios  noodod  for  *x- 
coptionally  occuroto  and  stablo  oloc- 
tronic  adjustmonts. 

Tubular  in  design,  it  dolivors  continu¬ 
ally  uniform  cbongo  of  capocitonc* 
in  relation  to  rotation.  You  con  rnoko 
and  maintain  smooth,  procis*  sotting* 
without  backlash  or  disturbonc*  from 
savor*  vibrations.  Throad  wear  is  auto¬ 
matically  taken  up.  Extromoly  com¬ 
pact,  th*  spoco-saving  JFD  Piston  Ca¬ 
pacitor  is  only  ono  inch  in  length— fits 
practically  anywhor*.  Thus  offering 
dosignors  naximum  space  economy 
with  oas*  of  mounting. 

FIND  OUT  WHAT  IT 
CAN  DO  FOR  YOU! 

Owr  wr*  f  dy  and 

willHig  dbcwM  th*  oyylicotin 
of  tliis  eotttoodmf  capacitor  In 
yoor  circoita.  Writo  for  complete  I 


grant  electronic 
equipment 


SUPK 


ELECTRA  MFC.  COMPANY 

2537  Madison  Ave.  •  Kansas  City  8,  Mo. 


*  slides  to  carry  from  25  pounds  to  H 

2,000  pounds  9  *  * 

No.  392  Three  section  slide,  progressive  oc* 
tion  type.  Locks  in  open  position.  Slide  in- 
.  *  eludes  mechonism  for  unlocking  from  outside 

.  '  of  chossis  and  for  tilting  to  90  degrees.  Mech- 

anisms  vory  to  suit  individuol  problem. 

Lood  Capacity:  100  lbs.  per  pair  (depending 
..  /  upon  length  of  slide  ond  travel  required) 

_ _ —  \  ^  ^  No.  375  Three  section  slide,  progressive  oc- 

^  _t  ~  i  tion  type.  Ball  bearing  motion.  Rugged,  yet 

smooth  in  operotion.  Locks  in  extended  posi¬ 
tion.  Tripping  mechonism  controls  unlocking 

_ _  Slide  travel  distances  os  required. 

Load  Copocity:  200  lbs.  per  poir  (depending 
'  upon  length  of  slide  and  trovcl  required) 

Consult  our  engineering  deportment  on  your 
individuot  problems 

IN  WRITE  DEPT.  E-5  FOR  COMPLETE  ILLUSTRATED  INFORMATION 

GRANT  PULLEY  &  HARDWARE  CO. 

31-87  WHITESTONE  PARKWAY,  FLUSHING,  N.  Y. 

Representotiyes  in  all  major  cities 


!  deposited 
carbon 
resistors 


^Precision  first!” 

says  famous  instrument  manufacturer 

.  .  .  specifies  Bird  Jewel  Bearings 

Microampere  Meters  from  this  leading  manufacturer* 
are  world  famous  for  top  precision  —  owe  much  credit 
to  quality  construction  that  includes  Bird  Jewel  Bearings. 
Two  precision-made  jewels  used  as  bearings  for  arma¬ 
ture  —  assure  smooch  response  .  .  .  guarantee  a  lifetime 
of  accurate  operation. 

DiKover  how  Bird  Jewel  Bearings  can  solve  your  minia¬ 
ture  bearing  problems  with  unset  or  set  assemblies  to  suit 
your  requirements  —  write  for  information. 

^  •Nume  on  request 


. . .  ECONOMY ...  and  STABILITY 
in  circMits  wher*  wire  wound  re- 
tittort  are  often  timet  too  expen¬ 
sive  and  the  characteristics  of 
carbon  composition  resistors  are 
not  suitable.  Deposited  carbon 
resistors  are  especially  adapted 
to  high  frequency  applications 
that  require  high  stability  and 
close  tolerance  of  resistance, 
values.  Manufactured  to  custom¬ 
er's  specifications.  For  complete 
data  mail  coupon. 

ELECTRA  MFC.  COMPANY 

RESISTOR  DIVISION 

2537  Msdites  Arc.  .  Kmtas  City  S,  Mo. 

FOR  35  YEARS  A  MANUFACTURER  OF 

PRECISION  ELECTRICAL  EQUIPMENT 


Almost  invisibla  1  iijCM 

to  tha  nakad  aya  —  I 
yat  pracision  dapands  on  thasa 
quality  controltad  Bird  Baarings 

1  spruce  Street,  Waltham  54,  Mass. 

L  M/rs,  of  glasi  4tnd  sapphire  jeuel  bearitsgs  for  instruments,  dials  and  gauges  of  ait  types 


WASHER  SPECIALISTS  for  nearly 
half-a-century .  Dies  in  stock  will 
procjuce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical.  accurate,  and  highly  reliable 
source  fur  washers,  also  all  kinds  ol 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


Pleose  send  Bulletin  E-1 —Complete  Data 
on  Deposited  Carbon  Resistors. 


NAME 


COMPANY 


ADDRESS 


WASHERS-AL 

L 

KINDS 

CITY  _ 

STATE 
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NEW  PRODUCTS 


(continued) 


scribed  and  illustrated  in  specifi¬ 
cation  sheet  No.  189.  Method  of 
operation,  general  specifications,  i 
control  forms  and  dimensional  dia-  | 
grams  are  included.  I 

Servo  .Amplifier  System.  Minne- 
apolis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Ave.,  Phil¬ 
adelphia  44,  Pa.  A  four-page 
pamphlet  illustrates  and  gives 
technical  details  on  the  operation 
and  application  of  a  servo  ampli¬ 
fier  system  especially  adaptable  to 
the  detection  and  correction  of 
error  signals  and  operation  of  null- 
balance  systems.  The  system  de¬ 
scribed  consists  of  a  converter, 
amplifier  and  two-phase  fractional 
horse-power  motor. 

Power  Supplies  Catalog.  Furst 
Electronics,  12  S.  Jefferson  St., 
Chicago  6,  Ill.  The  latest  edition 
of  the  company’s  condensed  cata¬ 
log  illustrates,  in  addition  to  a  line 
of  regulated  power  supplies,  the 
new  model  120  wide-band  d-c 
amplifier  as  well  as  the  model  115- 
R  wow  meter.  Tables  show  model 
numbers,  maximum  output  power 
for  each,  output  voltages  and  cur-  ■ 
rents,  approximate  output  imped¬ 
ances,  maximum  ripple  voltages 
( rms)  and  sizes. 

Flow-Detector  Amplifier.  Roches¬ 
ter  Electronics  Co.,  Inc.,  Box  227, 
Fenfield,  N.  Y.  A  single-sheet  ' 
bulletin  tells  of  the  flow-detector 
amplifier  (a  low-priced  instru¬ 
ment  for  detecting  discrete  par¬ 
ticles  falling  onto  a  probe  ele¬ 
ment)  that  was  originally  designed 
to  detect  drops  of  liquid,  but  can 
be  used  with  smaller  or  larger 
masses  of  liquids  and  solids.  The 
instrument’s  mode  of  operation 
and  technical  specifications  are 
given. 

Rheostat  Bulletin.  Rex  Rheostat 
Co.,  3  Foxhurst  Road,  P.  O.  Box 
232,  Baldwin,  L.  I.,  N.  Y.,  has 
issued  a  bulletin  on  its  vitreous 
enameled  round  type  and  tubular 
slide-contact  rheostats.  The  new 
round  type  described  features  a 
rigid  spring-hinged  contact  arm 
that  assures  unchangeable  con¬ 
stant  contact  pressure;  and  is 
available  in  7  sizes — 50,  75,  100, 
150,  225,  300  and  500  watts. 


HBLI-COIL  SCREW  THREAD  INSERTS 
ELIMINATE  "ON-AND-OFF” 
WEAR  AND  FATIGUE 


Streiigtii  aiul  useful  lile  of  assemblies  is  increased  without  using  awk¬ 
ward  heavy  hiisliings.  Assemblies  are  ligliter... design  more  eompaet. 

Heli-Coil  Inserts.  priM-ision-formed  of  stainless  steel  wire  or  phos¬ 
phor  bronze  wire,  outlast  the  product ...  never  fail. ..never  strip,  gall, 
seize  or  corrode,  aiul  are  free  from  vibration  wear  and  electrolysis. 
Hence,  assembly  ami  disassembly  are  ea.*y,  however  frequent,  without 
screw  thread  wear  and  fatigue.  Production  salvage,  repair  and  mainte¬ 
nance  are  simplified.  You  don't  need  any  inventory  of  oversize  holts, 
stnds  and  nuts. 


Heli-lioil  guarantees  freedom  from  screw  tlireail  troubles  for  the 
life  of  the  product.  Made  in  National  Coarse-  and  Fine  Thread  sizes 
and  pipe  thread  sizes  .  .  .  also  in  aircraft  and  automotive  spark  plug 
sizes.  Meet  all  imliistrial,  military  and  aircraft  specifications,  ('.lass 
2,2B  and  3  fit. 


HELI-COIL 

I  .  S.  Tratlrntiliir 


Protecting  Screw  Threadt  lor  Industry 

CORPORATION 


HELI-COIL  CORPORATION 
47-242  Thirty-Fifth  Street, 
Long  Island  City  1,  N,  Y. 


Please  send  me 

□  Bulletin  650  on  Design  Data 
n  Bulletin  349  on  Salvoge  ond  Service 


NAME.  _  .  _ 

FIRM  _  _  . -  -  _ 

STREET _ _  _  _ 

CITY _  _ -  _ZONE  _  _STATE _ 
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SQUARE,  ROUND 
OR  RECTANGULAR 
V7  to  30  LONG 
4S0  to  2S  I  P 
TOLERANCES  to  002 


1951  ALLIED  CATALOG 


Coil  Insurance 

FOR  FAMOUS  PRODUCTS 


[  World’s  Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


rawffWTTwm 

ilflitlr* 

W9\1i 

PCirQIIIOUIlt  PAPER  TUBE  CORP. 

ON  COMPANY 

LfrrfRHfAO  fon 

STOCK  ARBOR 

616  LAFAYETTE  ST.,  FORT  WAYNE,  IND. 

LIST  OF  OVER 

^  Manujacturers  oj  Paper  Tubing  jor  the  Electrical  Industry 

1000  SIZES 

1  SEND  FOR  1 

I  FREE  1951  i 

DUMONTl 

ELCCTKICCORr 

'  ALLIED  CATALOG  1 

Mta  s  or 

CAPACiTOfiS  tot  IVItr  aiQUlfetMlMT  { 

308  DYCKMAN  5T,  NIW  YORK.  N  Y  1 
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NEWS  OF  THE  INDUSTRY 

(cofiHnytd  from  po^t  141) 


three-quarters  as  large  as  the  Mi¬ 
crowave  Laboratory  in  which  the 
university  is  constructing  a  new- 
type  atom  smasher,  the  electron 
linear  accelerator,  under  another 
ONR  contract. 


No'i.  toot.  *002,  *003  and  *004  M- 
writinf  golvooomotort  havo  sontitivitioo 
from  3.5  to  40  volt*  por  cm.,  roMoont 
fro^oonciot  from  15  to  130  cpc.,  rotitt* 
OfKM  from  1000  to  3000  ohms,  fro^woncy 
rocpooto  wp  to  350  <p«.,  and  o  tinflo- 
iow«l  pivot  confttriKtion.  Unitt  oro  do- 
tipnod  for  mwitipio  oporotion  op  to  10 
cbonnolt  in  o  total  width  of  12  inchot. 


MIT  announces  Coniniiinica* 
lions  Course 

A  SPECTAL  course  in  modem  com¬ 
munications  during  the  1951  Sum¬ 
mer  Session  from  June  18  to  July 
6  at  MIT  will  consist  of  lectures 
and  laboratory  experiments  on  se¬ 
lected  topics  in  this  new  develop¬ 
ment,  in  both  theory  and  applica¬ 
tion.  The  course  is  designed  for 
re.seareh  engineers  concerned  with 
the  problems  of  transmission,  pre¬ 
sentation  and  assimilation  of  in¬ 
formation.  It  should  be  of  help  to 
those  interested  in  statistical  meth¬ 
ods  and  techniques  for  signal  de¬ 
tection.  Those  concerned  with  hu¬ 
man  organizations  will  also  find  it 
stimulating,  since  consideration  of 
the  reactions  and  behavior  of  hu¬ 
man  beings  in  communication  sys¬ 
tems  is  a  part  of  the  communica¬ 
tion  problem. 

Lectures  daily  from  9  to  12  will 
be  followed  by  discussion  periods 
from  2  to  3  and  laboratory  work 
from  3  to  5,  the  latter  in  the  Re¬ 
search  Laboratory  of  Electronics  or 
the  Acoustics  Laboratory.  Tuition 
for  the  three-week  program  is  $175 ; 
no  academic  credit  will  be  offered. 

Since  enrollment  will  be  limited, 
early  registration  is  advisable. 
Preference  will  be  given  to  elec¬ 
trical  and  communication  engineers 
and  psychologists  having  a  profes¬ 
sional  interest  in  the  course,  and  to 
qualified  students  who  wish  to 
specialize  in  this  subject.  Requests 
for  application  forms  and  further 
information  .should  be  sent  to  Pro¬ 
fessor  Walter  H.  Gale,  Director  of 
the  Summer  Session,  Room  3-107, 
Mas.sachusetts  Institute  of  Technol¬ 
ogy,  Cambridge  39,  Mass. 


DIRECT. COUPLED 
AMPLIFIER 

No.  *100  diract  cou^Ud  ompliSar  ko,  a  valMt#  am^liSjia. 
Hon  of  13,000  with  a  moximwm  ovtpwt  of  70  voH«. 
pwoncy  potponto  from  d.c.  to  10,000  cpt.  io  Oat  wilhto 
10%.  Input  impodanco  i*  2  mopotimt;  output  impodanco  to 
150  ohm*.  Input  moy  rongo  from  0.1  mv.  to  100  voHt. 
Stobility  to  bottor  tbon  01  mv.  par  thirty  minutot,  or  0.5  mv. 
por  day.  Attonuator  it  ttoppod  for  foctort  from  1  to  1000. 


OSCILLOGRAPHS 

tocordort  con  bo  tuppliod  with  1. 
3  or  0  chart  tpoodt  ronpina  from  0.1 
mm./toc.  to  250  mm.  toe.  5oo  tpocifi* 
coHont  of  OSCILLOGRAPH  GALVAN¬ 
OMETER  for  froquoncy  rongo. 


OSCILLOGRAPH 

AMPLIFIER 

No.  1131  tpociol  ompliRor  hot  o  Hmo  conttont  of 
1  tocond,  on  oxponontiol  rotponto  to  o  tquoro 
wovo  at  high  goin,  input  impodonco  of  1  mogohm, 
ond  input  form  0.1  mv.  to  1000  voltt.  At  low 
gain.  No.  1131  bocomot  o  DC  ompliftor  with  o 
voltogo  gain  of  100  and  on  input  of  10  inv./mm. 


HIGH. GAIN  AMPLIFIER 

No.  *130  ampliflar  hat  a  voltopa  ppi"  •!  1,000,000  and 
r  includn  a  b«ill-<n  pra-amplifl*,.  Fraquanty  mponM  it  from 

1  la  200  cpt.  Inpoi  may  ranqa  from  10  micravolH  la  100 
millivollt.  Thit  ampliOar  it  ponicMlofly  toilod  fa,  Oiolofical 
tlvditt. 

Many  olhtr  lypot  of  rocardinf  and  ampliSar  circnilt  art  avail- 
obi*  and  tpacial  aqaipmtnl  can  ba  otiambltd  la  motl  pankvla, 
tpacificoliant.  , 


EDIN  COMPANY,  INC. 

207  Main  Straot 
Worcptlar  8,  AAou. 

Ploot*  sand  compitia  information  on; 

□  RECORDERS  □  N 

□  NO.  8121  AMPIIFIER  □  N 

□  OAIVANOMETERS  □  - 


SPECIAL  (Enclot#  dotoili) 


(NAME) 


Guided  Missiles  Plant 
Opened 

A  PRODUCTION  plant  for  guided  mis¬ 
siles  operating  at  supersonic  speed 
has  been  opened  in  San  Diego  by 


(STREET) 


(STAH) 


POSITION 


COMPANY 
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HOLTITI 


III  1 1  ■  ejTjA  icrTt. 

"•l>••|FASTENERS 

1 1  I  I  I  A 

ELECTRONIC 
Ml!  U-  |:::|t^^ASSEMBLIES 


Sv'ir  ■ 

. jM  WELL  DESIGNED 

DEPENDABLE 


AGASTAT 


r/  TIME  DELAY  RELAY 

PROTECTS  BIG  INDUSTRY  PROCESSES 

ACA  AC^  AQA 

n  H  @  Q 


A4S*t»  H  %pti^  PfStH 

American  Gas  Accumulator  Company 

77  NBwork  Avenut.  Eliiob#th  3,  N>w  Jert# y 


A  new,  comprehensive  Crystal 
Catalog  by  the  JAMES  KNIGHTS 
COMPANY  is  now  off  the  press.  It 
contains  the  complete  JK  line,  lists 
modern  up-tO'the-minute  crystals  about 
which  engineers  will  want  inlormation  in 
designing  their  new  equipment. 

Advances  in  aystals  and  holders  have 
been  tremendous  during  the  past  lew 
years  and  this  JK  Crystal  Catalog  pre* 
sents  lor  your  consideration  new  crystal 


types  offering  greater  stability  and  pre¬ 
cision.  These  new  crystals  mean  improved 
performance  for  your  new  equipment! 

In  addition  to  these  newer  types, 
JAMES  KNIGHTS  still  offers  a  com¬ 
plete  line  of  standard  crystals  for  re¬ 
placement  use.  You'll  find  descriptions 
of  all,  with  dimension  drawings,  in  the 
new  catalog. 


The  uniform  precision  of  HOLTITE 
fasteners  meets  the  high  staneJords  de¬ 
manded  of  component  parts  in  the  as¬ 
sembly  of  electronic  equipment.  Made 
of  the  highest  grade,  laboratory-tested 
materials,  these  accurate,  rugged  units 
are  quality-controlled  at  every  stage 
of  production  to  insure  smooth  applica¬ 
tion  and  trouble-free  performance. 

HOLTITE  screws  are  made  in  all 
types,  sizes,  metals  (especially  stain¬ 
less  steel )  and  finishes  required  in 
electronic  equipment.  Special  fasteners 
are  made,  on  order,  exact  to  specifica¬ 
tions,  samples  or  prints. 


NfJt/rr  fOUK  COPf—TOMf! 


THE  JAMES  KNIGHTS  CO. 

SANDWICH,  ILLINOIS 


CONTINENTAL 

SCREW  COMPANY 

New  Bedford.  Mass.  U.S.A. 
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NEWS  OF  THE  INDUSTRY  (continiMll) 

Consolidated  Vultee  Aircraft  Corp. 
under  a  contract  with  the  Navy’s 
Bureau  of  Ordnance. 

Initial  production  will  be  on  a 
supersonic  antiaircraft  missile. 
Hirintr  of  1,500  person.s,  who  will 
work  in  a  200,000-s(i-ft  plant, 
started  March  1.  The  company  ex- 
Iiects  to  reach  its  first  production 
sroals  within  a  few  months. 

All  details  concerning  the  new 
San  Diego  plant,  even  to  its  gener¬ 
ally  known  location,  are  being  with¬ 
held  insofar  as  a  description  of  the 
work  is  concerned.  Previously  an¬ 
nounced  activities  by  Convair  in 
the  field  of  guided  missiles,  how¬ 
ever,  include  these  developments: 

The  Convair  Lark  was  developed 
for  the  Navy  between  1947  and 
1949.  It  is  a  needle-nosed,  double- 
finned  experimental  antiaircraft 
missile  intended  for  shipboard  use, 
powered  with  liquid  rocket  fuel  and 
remotely  guided. 

Last  summer  Convair  had  under 
development  a  revolutionary  long- 
range  surface-to-surface  missile  for 
the  Navy. 

Work  in  developing  a  ramjet  en¬ 
gine  capable  of  propelling  missiles 
at  twice  the  speed  of  sound  was 
carried  on  last  year  at  the  com¬ 
pany’s  Daingerfield,  Texas,  missile 
research  center. 


PRECISION  COMPONENTS 


SPECIFICATION 


CONTROL  MOTORS 


Tronsicoil  Servo  Control  Motors  are 
2-phase  units,  available  for  either 
60-cycle  or  400-cycle  operation,  in 
sizes  from  fractions  of  a  watt  to  10 
watts  mechanical  output.  They  are 
precision  assembled  to  operate  under 
difficult  conditions.  Manufoctured  to 


your  phase  voltage  requirements— 
line  operation  or  plate-to-plate. 
Plate-to-plate  types  are  a  Transicoil 
development  that  has  reduced  weight 
and  size.  Moreover,  they  eliminate 
the  need  for  output  transformers. 


precision  gear 

A  Geor  Train*  m* 

,  mlnialuriiea,  their  precije  J-O* 

',he  motor  ond  pHed  <or  oH 

j  to  provide  the  nece*  o 


e  wotch  in 
Type*wP" 
ond  other 


INDUCTION  generators 


Designed  for  operation  in  electronic 
equipment  in  which  a  variable  voltage 
output  must  be  proportional  to  a  shaft 
speed  having  the  same  frequency  as 
the  supply.  Output  voltage  is  linear 
over  an  extended  range,  low  re¬ 


sidual  voltage,  as  a  function  of  the 
design,  enhances  the  performance 
of  associated  components.  Induction 
generators  also  furnished  with  motor 
gear  trains  as  a  complete  assembly 
when  desired. 


BUSINESS  NEWS 


The  INSULINE  Corp.  of  America 
has  taken  posses.sion  of  a  new 
.50,000-sq-ft  factory  in  Long  Island 
City,  N.  Y.,  to  increase  production 
of  radio,  tv  and  general  electronic 
components. 


fined  reiUicfion* 
There  ore  no  c^fyo  Amp' 

^-''''^r*uchc"°rocrer.*ti 

You  reduction 

phose  phase  shift, 

mounting,  go'"'  ^  _ 


Corning  Glass  Works,  Corning, 
N.  Y.,  ha.s  begun  construction  of  a 
new  170,000-.sq-ft  plant  in  Danville, 
Ky.,  to  provide  additional  facilities 
for  the  manufacture  of  glass  bulbs 
and  tubing.  When  in  operation  the 
plant  will  initially  employ  approxi¬ 
mately  550  people. 


NOW!  GREATLY  EXPANDED  FACILITIES 

To  meet  the  fast-growing  demand  trically  and  mechanically,  to  match 
for  its  products,  Transicoil  has  re-  your  specifications  exactly.  En- 
cently  tripled  its  production  facil-  gineering  representatives  in 
ities.  As  in  the  past,  there  will  be  leading  cities.  They  will  be  happy 
no  "standard"  Transicoil  compo-  to  give  you  information  on  any 
nents.  Each  unit  is  designed,  elec-  specific  problem. 


National  Electronic  Meg.  Corp., 
producers  of  antennas  and  acces¬ 
sories,  recently  moved  from  As¬ 
toria,  L.  L,  to  new  and  larger 
quarters  at  4202  Vernon  Blvd., 
Long  Island  City,  N.  Y. 


Sylvania  e:lectric  Products  Inc. 
recently  purchased  a  new  factory 
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ELECTRIC  HEAT  CONTROL 


ENGINEERS 


X-VAR  It  ■et-eerrotlv*.  nea-erMpliiq  —  Imvci  wir*  r*ady  for 
Mld«rlB9.  New  ie  ete  by  leading  moeefecterert  ef  eleetrlcol 
predecH.  Write  ter  FREE  SAMFLE  ter  tetflag. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysen  Avenue,  Newark  5,  New  Jersey 


MOLDID 

RESISTORS 


TIm  rasitffers  that  givo  yeuTT^^ 

•  Inherent  low  noise  level 

•  Good  stability  In  all  climates 


is  represents  the  actua 
ze  of  the  housing  which 
Dtally  encloses  the  Ulanet 

MINIATURE 

THERMOSTAT 


STANDARD  RANGE 

1,000  OHMS  TO  4  MEGOHMS 
These  resislors  are  used  extensively 
in  rommercial  equipment,  includ- 
inf!  radio,  telephone,  telegraph, 
sound  pictures,  television,  etc. They 
are  also  used  in  a  variety  of  U.  S. 
Navy  equipment. 


HIGH  VALUE  RANGE 

10  TO  10,000,000  MEGOHMS 
This  unusual  ranae  of  high  value 
resistors  has  heen  developed  to 
meet  the  needs  of  scientific  and 
industrial  control,  measiirina  and 
laboratory  devices  —  and  of  high 
voltage  applications.  . 


SEND  FOR  BULLETIN  4906 

ll  gives  details  of  Standard  and  High  Value  Resistors, 
including  construction,  characteristics,  dimensions, 
etc.  Also  described  are  S.S.  White  StlX  Resistors,  de- 
signed  for  extremely  high  voltage  equipment.  Copy 
uith  Price  List  sent  on  request. 


_Dapf.  R,  IOEott40thSt. 
NEW  YORK  16,  N.  Y. 


FORMVAR  •  FORMEX  •  ENAMEL 


STRIPPED 
CLEAN  IN 


SECONDS 


Measure  it! 

Only  1"  L  X  5/16"  W  x  1/4'  H 

★  And  into  this  tiny  space  a  com¬ 
plete  three-element  thermostat  is 
housed.  Severe  temperature  changes 
can’t  strain  the  bimetal  (principal 
cause  of  calibration  changes)  becau.se 
of  the  special  strain  relief  construc¬ 
tion.  Precision  calibration  is  effected 
by  extra  fine  threaded  adjustment 
screw.  Electrolytic  silver  contaas  are 
used,  too.  Temperature  ranges  up  to 
4()0°F.  are  available. 

Here’s  the  mechanically  tugged 
unit  you  should  investigate  for  posi¬ 
tive  control.  Ulanet  engineers  will  be 
glad  to  help  you  if  you  state  the 
application  you  have  in  mind. 


GEORGE  ULANET 
COMPANY 


417  MARKET  STREET 

NEWARK  S,  NEW  JERSEY 


If  your  problem  is  Heat  Control 
your  solution  is  Vianet— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 


3.  WIPE  CLEAN. 
Operation  com* 
p I e I e  d  in 
seconds. 
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RADAR  .  TilEVISION  .  INTfRCOMMUNlCATION  ,.  RADIO 


:  A:D  toi#' ' 


site  at  Woburn,  Mass.,  where  it  will 
produce  electronic  tubes  and  equip¬ 
ment  for  national  defense.  The  new 
factory,  with  100,000  feet  of  floor 
space,  will  employ  about  600  people 
and  cost  in  the  neighborhood  of  a 
million  dollars. 


Central  Transformer  Co.,  Chi¬ 
cago,  III.,  was  recently  formed  by 
M.  R.  Whitman,  formerly  chief 
engineer  of  Thordarson  Electric, 
and  L.  G.  Shore,  formerly  in  charge 
of  Geiger  counter  production  at 
Radiation  Counter  Laboratories. 
The  new  company  will  specialize  in 
custom  transformer  design  and 
manufacture. 


Westinghouse  Electric  Corp.  is 
building  a  headquarters  plant  and 
engineering  laboratories  for  its 
new  electronic  tube  division  on  a 
100-acre  tract  four  miles  northwest 
of  Elmira,  N.  Y. 


The  Kelley-Koett  Mfg.  Co.,  man¬ 
ufacturer  of  x-ray  equipment,  was 
recently  consolidated  with  Tracer- 
lab,  Inc.,  Boston,  Mass.,  to  expand 
both  firms’  operations  in  the  fields 
of  radiology  and  nucleonics. 


PERSONNEL 


John  K.  Hilliard,  chief  engineer 
of  Altec-Lansing  Corp.,  is  now  on 
a  two-month  tour  of  western 
Europe,  coordinating  military  de¬ 
sign  and  production  of  Armed 
Services  equipment  and  investigat¬ 
ing  commercial  aspects  of  new 
European  developments  in  micro¬ 
phones  and  loudspeakers.  He  is 
scheduled  to  return  May  15. 


Electronic  wiring  components  must  coniorm  to  exacting  specifications  ior  quality 
performance.  This  is  particularly  true  in  high  frequency  applicatioiu  where 
sensitive  and  dependable  operation  is  so  important.  Leading  manufacturers  turn 
to  Rome  Cable  for  their  electronic  needs  .  .  .  because  they  Irnow  their  specifica¬ 
tion  requirements  will  be  met  exactly. 

Rome  Cable  has  the  facilities,  experience  and  engineering  "know-how"  to 
produce  compUcated  special  cables  of  the  highest  quality,  utilixing  both  rubber 
and  thermoplastics,  typical  examples  of  which  are  shown  above.  This,  coupled 
with  a  complete  line  of  Underwriters'  Approved  standard  radio  and  television 
hook-up  wires  (including  military  types),  makes  Rome  your  best  source  of  supply. 
The  coupon  below  will  bring  you  descriptive  literature.  Mail  it  today. 


John  Rhoades,  since  1946  on  the 
engineering  staff  of  the  Hoffman 
Radio  Corp.,  Los  Angeles,  Calif., 
has  been  advanced  to  chief  engineer 
of  the  company’s  Special  Apparatus 
Division. 


ROME  CABLE 
CORPORATION 

Dept.  E-5  •  Rome.  N.  Y. 


Name. 


Thomas  A.  Farrell,  Jr.,  education 
director  and  service  engineer, 
Soundscriber  Corp.  of  New  Haven, 
Conn.,  has  been  appointed  general 
service  manager  for  the  company. 


Company. 


Address 


Please  send  me  informa¬ 
tion  on  Electronic  Wiring. 


State 


F.  J.  Cooke,  formerly  chief  engi¬ 
neer  of  the  Electronic  Tube  Labo¬ 
ratory  of  Remington  Rand,  has 
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Contioli. 

Sarroi, 


male  &  FEMALE  PLUG  ENCAGED 
Not*  S'woy  WATER-SEAL  (orrowt) 


Moisture  •Resistant 

Electrical  Connectors 
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No  question  about  it  .  .  .  JOY  pluits  and  aocketa  are  today’s  out- 
standinR  elei'trical  connector  value'  Molded  as  one-piece  Neoprene 
units  and  factory  vulcanized  to  cords,  they  won't  crack  or  shatter 
under  hard  blows—* are  surprisingly  immune  to  climatic  chanites— ' 
and  are  trim,  safe  and  easy  to  handle.  Whenever  advantageous. 
JOY  C'onnectors  are  equipiied  with  the  famous  MINES  "Water- 
Sealing"  face.  Cut-away  illustration  in  circle  shows  how  close  fit¬ 
ting  segments  on  mating  Male  and  Female  plugs  positively  *\Seo/- 
out”  dirt  and  moisture  by  enclosing  contacts  in  a  resilient  rubber 
housing.  Ask  for  a  complete  description  on  this  and  other  advan¬ 
tages  that  only  JOY  Connectors  provide. 


(^OKOuU  <t  potf 

100  Years  of  Engineering  Leadership 


Specifications! 

Here  is  a  line  of  sub-miniature  trans¬ 
formers  developed  especially  to  meet 
the  requirements  of  today's  elec¬ 
tronic  gear,  where  space  and  weight 
is  at  a  premium. 

We  can  produce  to  your  specifications 
Hermetically  Sealed  Transformers, 

^  TETRAD  CO.,  INC. 


Radar  Deflection  Yokes  and  Coil 
Components,  Television  Flyback 
Transformers  and  Television  Focus 
Coils. 

Custom-made  parts  to  JAN  and  MIL 
specifications. 

Submit  blueprints  and  quantities  for 
estimates. 

4921  EXPOSITION  BLVD. 

LOS  ANGELES  16,  CALIF. 


Coils 

to  your 


JOY  MANUFACTURING  COMPANY 

HENRY  W.  OLIVER  BUILDING,  PITTSBURGH  77,  PENNSYLVANIA 
IN  CANADA  JOY  MANUFACTURING  COMPANY  (CANADA)  LTD  .  GALT.  ONTARIO 


Miniature 

Transformers 


PHYSICISTS 


rriHE  Aerophyiicf  &  Atomic  Enerqy 
Research  Division  oi  North  Ameri. 
can  Aviation,  Inc.  oilers  unparalleled 
opportunities  in  Research,  Development. 
Design  and  Test  work  in  the  iields  oi 
Long  Range  Guided  Missiies,  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  Weil-gualUied  engi¬ 
neers.  designers  and  physicists  urgently 
needed  lor  all  phases  oi  work  in 


Supersonic  Aerodynamics. 
Preliminary  Design  &  Analysis, 
Electronics. 

Electro-Mechanical  Devices, 
Instrumentation, 

Flight  Test 

Navigation  Equipment, 


Rocket  Motors, 
Propulsion  Systems. 
Thermodynamics. 
Airframe  Design. 
Stress  6  Structures. 


Salaries  Commensurate  with 
training  6  experience. 

Excellent  working  conditions. 
Finest  facilities  and  equipment. 
Outstanding  opportunities 
ior  advancement. 

Write  now  —  Give  complete  resume  0/ 
education,  background  and  experience 


PERSONNEL  DEPT. 
AEROPHYSICS  &  ATOMtC  ENERGY 
RESEARCH  DIVIStON 

NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


Need  Front  Surface 
Aluminum  Mirrors 


News  OF  THE  INDUSTRY 


(continued) 


joined  the  manufacturing  executive 
staff  of  Reeves  Soundcraft  Corp., 
New  York,  N.  Y. 


Russell  A.  Whiteman  has  re¬ 
signed  his  position  with  Tuttle  and 
Kift,  Inc.,  Chicago,  to  join  the  engi¬ 
neering  staff  of  Eugene  Mittel- 
mann,  consulting  engineer,  Chicago, 
111.  He  will  be  in  charge  of  research 
and  development  in  the  applied 
electronics  field. 


Louis  G.  Pacent,  president  of  the 
Pacent  Engineering  Corp.,  was  re¬ 
cently  awarded  the  Marconi  Memo¬ 
rial  Medal  of  Achievement  by  the 
Veteran  Wireless  Operators  Asso¬ 
ciation,  for  pioneer  work  in  radio 
and  communication. 


LilM-rty  Front  Surface  Miiiiiiiiiiin  Mirrors  are  available  in  sizes  up 
to  18"  X  66" — and  in  a  range  of  eonstriietions  to  meet  the  most 
exacting  requirements.  The  glass  in  tlies4‘  mirrors  is  coated  with 
aluminum  wliieli  has  a  protective  layer  of  quartz.  .No  base  metal 
is  us<‘d  because  himetallie  mirrors  are  subject  to  galvanic  action. 

i,il>erty  Aluminum  Mirrors  retain  their  refleetivitv — and  they 
contain  a  minimum  of  |»inlioles.  Moreover,  these  few  pinholes 
do  not  increase  in  size  or  numlM-r  in  service.  I.ilterty's  patented 
adhesive  coatings  insure  exceptionally  strong  adhesion. 

The  basic  design  superiority  and  quality  of  Liberty  Front 
Surface  Aluminum  Mirrors  is  evidem-ed  by  an  ever-im-reasing  list 
of  satisfied  customers.  ^  e  invite  your  comparison  test  order.  For  a 
quotation,  ust‘  the  cou|m>ii  Ixdow. 


Norman  L.  Winter,  until  1949 
executive  director  of  the  Research 
and  Development  Board’s  committee 
on  electronic.s,  was  recentl.v  named 
director  of  special  electronic  sales 
for  Sperry  Gyroscope  Co.,  Great 
Neck,  N.  Y. 


FOR  COMMERCIAL 
ANDOrnCAL  FIELDS 

where  normal  cleaning  is 
siiffieient  and  where  excep¬ 
tional  ex|M>sure  to  salt 
water  or  .salt  atmosphere 
is  not  required,  we  recom¬ 
mend  our  Specification 
#10,il.  Finish  #7W. 


N.  L.  Winter 


W.  B.  Berqen 


William  B.  Bergen,  with  The 
Glenn  L.  Martin  Co.,  Baltimore, 
Md.,  since  1937,  was  recently 
elected  vice-president — chief  engi¬ 
neer  of  the  company.  He  had  held 
the  title  of  chief  engineer  since 
October  1949. 


I.IliKKTV  MIKKOK  DIVISION 
I.IHHKY-OWKNS  FOKI)  GI.A.SS  CO. 

I.-23I  NICHOLAS  IlllLDl.NG 
TOI.KOO  3.  OHIO 

I  am  iiilcrefled  in  your  l.ilirriy  KroiU  Siirfae 
Miiiiiiiiuni  Mirrors  tor 


FOR  HIGH  RESIST- 
ANCE  TO  ABRASION 
AM)  SALT  AIR  an.l 
esjM'ciallv  for  high-graile 
optical  instrumenis  requir¬ 
ing  maximum  reflectivity 
and  unchanging  thirahil- 
ity,  we  reeomnieiid  our 
S|M*eifieation  jjilO.v  l.  Finish 
#752. 


Sheldon  E.  Young,  formerly  as¬ 
sistant  chief  engineer  of  The  Barry 
Corp.,  W’atertown,  Mass.,  has  been 
promoted  to  manager  of  field  engi¬ 
neering  service.  In  this  capacity  he 
will  cooperate  with  designers  and 
project  engineers  in  the  analysis 
and  solution  of  shock  and  vibration 
problems. 


ill  si/e 


(  )  I'lras 

NaiiiP  .  .  . 
( ioiii|iany 
Aililrrss .  . 
Cilv 


A.  V.  Astin,  formerly  chief  of  the 
Electronics  and  Ordnance  Division 
of  the  National  Bureau  of  Stand¬ 
ards,  has  been  appointed  a.ssociate 
director  of  the  NBS. 


Liberfy  Mirror  Division 
LIBBEYOWENS  FORD  GLASS  CO. 
NICHOLAS  BUILDING,  TOLEDO  3,  OHIO 
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ECONOMY 
ACCURACY 
STABILITY 
COMPACTNESS 


IN  PRECISION 

»  RESISTORS 


★  ★  ★ 


The  new  high  in  Resistivity — 1000  ohms/cmf — 
plus  an  impressive  array  of  important  electrical 
and  physical  characteristics,  make  our  new 
ALLOY  1000  the  most  desirable  material  for 
windings  in  compact,  precision  resistors  of  all 
types.  And  the  best  thing  about  it  is  that  you 
don’t  gain  one  charaaeristic  at  the  cost  of  seri¬ 
ous  losses  elsewhere.  Write  today  for  Bulletin 
17,  with  the  full  story  and  technical  data  on 

lElllFF  ALIOV  1000  RESISTINCE  WIRE 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN. 


OPHAR 


_ WAXES 

COMPOUNDS 


Anti-Corona  high  heat-resistant  compounds  for 
Fly  Back  Transformers. 

Waxes  cmd  compounds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

Pioneers  in  fungus-resistant  waxes. 

Our  efficient  and  experienced  laboratory  stcdf 
is  at  your  service. 


ZOPH  AR  MILLS,  inc 
112*130  26th  Street, 
Brooklyn  32,  N.  Y. 


Have  your  Cake . . .  and  Eat  it,  too,  with 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


i’:S;?‘exciting 

r .  ;.^g|yri:ent . 


Another  in  a  series  which 

demonstFates 

)  PEERLESS 

\  transfOFmer 
(  superiority! 


PEERLESS  S-240-Q 


Compttilor  No.  1 


I  Competitor  No.  3 


Since  the  1949  Audio  Fair, 
comparative  square  wave 
tests  on  transformers  shown 
all  over  the  country  have 
demonstrated  Peerless 
superiority . . .  Now  Peerless 
emphasizes  another  very 
important  property  of 
transformers  as  shown  by 
the  "exciting  current  test.” 

An  output  transformer's 
ability  to  deliver  plenty  of 
clean,  low-frequency  power 
(the  goal  of  every  music 
lover)  is  inversely  propor¬ 
tional  to  the  amplitude  and 
distortion  of  its  exciting 
current. 

PEERLESS  superior  low- 
frequency  power  handling  ca¬ 
pacity  is  illustrated  in  these 
comparative  oscillograms. 

Write  for  complete  data. 


PEERLESS 

Electrical  Products 


Cempatitor  Ni.  4 


93S4  Santa  Monica  Bl«d. 
Beverly  Hills,  Calif. 
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DC,  AF,  IF,  RF,  UHF, 
POTENTIALS 

RESISTANCES  TO  1000  MEGOHMS 


Measure 

...with  full  Scale 

Senslftvily/ 


SCALE  RANGES 

0-1,  0-3,  0-10,  0-30,  0-100, 
0  300,  0-1000  voHs 
O-I,  0-3,  0-10,  0-30,  0  100, 
0-300,  0-1000  vom 
OHms  0-1000  megohms  (in  seven 
overtopping  ranges) 

. — 20  to  +11  scole;  to*ol 
range  to  +31  D.  B. 

PRICE 

$89  so 

F.  O.  B.  CINCINNATI 
(Modtl  406) 


AC 


DC 


DB 


Ciippard 


ELECTRONIC 

VOLT-OHMMETER 


NEW  BOOKS 

(Contineed  from  pogc  ISO) 

dude  quantum  mechanics  or  solid- 
state  physics.  This  review  will  be 
larjrely  concerned  with  Part  I  for 
the  reason  that  this  portion  of  the 
book  is  likely  to  be  of  greatest  in¬ 
terest  to  most  readers  of  Elec¬ 
tronics.  Parts  II  and  III,  entitled 
“Descriptive  Theory  of  Semicon¬ 
ductors”  and  “Quantum-Mechanical 
Foundations”,  will  again  be  mem- 
tioned. 

Conduction  in  Metals 

To  understand  the  action  of  the 
transistor,  it  is  necessary  first  to 
distinguish  between  electrical  con¬ 
duction  in  metals  and  in  semicon¬ 
ductors.  The  distinction  is,  in  a 
way,  arbitrary  since  the  gradation 
between  a  pure  metal  and  a  perfect 
insulator  is  almost  continuous.  As 
it  happens,  semiconductors  such  as 
the  highly  purified  germanium  used 
in  transistors  occupy  a  rather 
unique  position  in  this  scale,  mak¬ 
ing  it  instructive  to  compare  their 
electrical  characteristics  with  those 
of  a  pure  metal. 

In  metals  the  general  nature  of 
conduction  is  visualized  by  aid  of 
the  electron  gas  concept.  Here  the 
valence  electrons — those  belonging 
to  the  outermost  shell  of  the  atom  | 
— are  free  to  move  about.  VVe  say 
that  a  conduction  electron  in  a  piece 
of  metal  is  not  to  be  identified  with 
any  particular  atom,  and  that  a 
field  produces  a  drift  in  these  elec¬ 
trons  which  is  observed  as  an  elec¬ 
tric  current.  It  is  characteristic  of 
metals  that  conductivity  decreases 
with  increasing  temperature  be¬ 
cause  of  lattice  vibration. 

Conduction  in  Semiconductors 

In  a  semiconductor  such  as  ger¬ 
manium,  the  valence  electrons  are 
not  normally  free  to  move  about  ' 
but  form  electron-pair  bonds.  A  | 
few  of  these  may  be  broken  by  heat  ! 
or  light,  but  at  low  temperatures  j 
most  of  the  few  charges  available 
for  carrying  current  come  from  | 
ionization  of  chemical  impurities  ; 
or  from  imperfections  in  the  lat¬ 
tice.  As  the  temperature  is  in¬ 
creased,  the  number  of  free  charges  , 
increases,  with  resultant  increase 
in  conductivity.  At  higher  temper¬ 
atures,  the  effects  of  lattice  vibra¬ 
tion  become  predominant  so  that, 
as  in  metal,  conductivity  de¬ 
creases  with  increasing  tempera- 


With  o  new  bridge-type  circuit,  fully 
balanced  through  three  stages  for 
maximum  accuracy  and  stability,  the 
Clippard  Electronic  V-O-M  gives  lob- 
oratory  accuracy  anywhere.  You 
con  read  AC,  t-DC,  — DC  and  re¬ 
sistance  on  seven  overlapping  ranges 
. . .  A.  F.  through  V.  H.  F.  (30  cycles  to 
100  megacycles).  The  entire  instru¬ 
ment  is  calibrated  to  2%  occuracy, 
guaranteed  to  5%  occurocy. 
Arranged  for  the  ultimate  in  operat¬ 
ing  ease  ond  accuracy,  the  Model 
406  is  a  true  vacuum  tube  volt-ohm- 
meter  with  extreme  range  and  rug¬ 
ged  durobillty.  The  new  Clippard 


circuit  automatically  compensates  for 
line  fluctuations  and  tube  aging  within 
wide  limits. 

Operates  on  110  volt,  50-60  cycle 
(25  cycle  optional);  ohmmeter  oper¬ 
ates  on  standard  flashlight  cell.  Size; 
10"  high,  S'/z"  deep  and  6  Vs"  wide; 
weight:  approximately  12  lbs.  For 
complete  details  on  this  oll-in-one 
V-O-M,  write  for  Catalog  Sheet  5-E. 

CUpp^rd 

INSTRUMENT  LABORATORY  INC. 

1125  Bank  Street  e  Cincinnati  14,  OHio 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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NEW  BOOKS 


Model  640 


p>type  semiconductor 


Dynamic  Mutual 
Conductance 

TUBE  TESTER 

\ HIGHLY  ACCURATE 

^  TfCacUl 


•  Oynomic  Mutuol  Conductance  circuits  .  .  .  Reodings  in  micromhos. 

•  Permits  choice  of  3  AC  signals,  .25,  .5  and  2.5  volts. 

•  Vernier  adjustment  permits  accurate  setting  of  grid  voltage, 
o  Separate  AC  meter  measures  line  voltage  at  all  times. 

•  Provision  for  insertion  of  plate  millimeter  for  meosuring  plate  current, 
o  Optional  self-bias  arrangement. 

•  Tube  life  and  tube  gas  test  for  accurate  matching  of  tubes. 

Write  for  additionol  information  today! 

THE  HICKOK  EIECTRICAL  INSTRUMENT  CO. 

10527  DUPONT  AVENUE  •  CIEVEIAND  I.  OHIO 


0^0 


For  Indostrial  and 
liectronic 


The  new  HICKOK  Model  640  Oscillegroph  with 
its  exceptional  design  feotures  and  chorocter* 
istics  provides  on  outsfonding  versotile  instru¬ 
ment  for  the  engineer  in  observing  regular 
recurring  or  tronsient  phenomena 


ture  over  a  considerable  range.  At 
still  higher  temperatures,  conduc¬ 
tivity  again  increases  due  to  the 
excitation  of  carriers  from  the 
valence  band. 

As  Dr.  Shockley  points  out,  it  is 
basic  to  the  theory  of  semicon¬ 
ductors  that  current  conduction  is 
accomplished  by  two  distinctly 
different  processes.  One  of  the.<e 
is  conduction  by  electrons,  the  other 
by  “holes”.  The.se  processes  may 
be  described  in  terms  of  energy 
bands  and  Brillouin  zones.  For¬ 
tunately,  a  fairly  satisfactory  de¬ 
scription  can  be  given  on  the  basis 
of  the  energy  band  scheme  alone; 
the  idea  of  Brillouin  zones  need 
not  be  introduced  in  a  qualitative 
description. 


Quantum  Sumbers  of  Electrons 


According  to  modern  theory,  the 
energy  of  the  conduction  elec¬ 
trons  in  a  metal  is  described  by 
quantum  numbers,  and  it  follows 
from  the  exclusion  principle  that  no 
two  electrons  may  have  the  same 
-set  of  quantum  numbers.  At  abso¬ 
lute  zero,  every  quantum  number 
up  to  a  certain  maximum  will  be 
represented  by  an  electron  some¬ 
where  in  the  body;  no  electron  will 
have  energy  represented  by  a 
higher  quantum  number.  Figure 
lA  is  intended  to  show  this 
.scheme;  energy  is  represented  as 
increasing  upward.  The  line  F  is 
the  Fermi  level,  which  is  the  upper 
limit  of  electron  energies  at  abso¬ 
lute  zero;  x  represents  the  energy 
which  an  electron  must  possess  in 


(continued) 
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Wide  Bond  Amplifier:  Frequency  reiponte  DC, 
0  to  4  5  me.  (down  3  db.l. 


Verticol  DC  ond  AC  Amplifier:  1 0  MV  per  inch 
with  sensitivity  switch  in  high  position.  25  MV 
per  inch  in  low  position. 

Frequency  Response;  0  to  1,000,000  cycles. 
(3  db  point),  in  high  position  0  to  4,500,000 
cycles.  (3  db  point),  in  low. 

Maximum  Input  Potential.  1000  volts  peck 
Input  Impedance;  2  megohms.  50  mmf. 
Horitontal  Amplifier:  Deflection  Factor<^Di- 
rect  20  volts  RM$  per  inch. 

Full  Coin  Setting,  SO  millivolts  RMS  per  ineh. 
Frequency  Response.  0  to  200,000  cycles, 
(3  db  down). 

Test  Signols;  line  Frequency,  3  volts  RM$  per 
inch. 

Sawtooth  ovoilable  from  front  ponel  Direct 
connection  to  both  horizontal  ond  verticol  de¬ 
flection  plates 


Linear  Time  Base;  Recurrent  ond  Driven  Sweep; 
2  cycles  to  30,000  cycles 

Provision  for  extemol  capacities  for  slower 
frequency  sweeps  of  10  seconds  and  slower 
Sweep  Speeds,  Foster  thon  0  75  inch  per 
microsecond. 

Television  Fixed  Frequencies;  30  ond  7.875 

for  observing  blonking  ond  Sync  waveforms 
in  the  horizontol  and  verticol  circuits  of  TV 
receivers 

Synchronization  ot  line  Or  2-times  line  fre¬ 
quency. 

"Z”  Axis  Modulotien:  Copac'tively  coupled  to 
the  grid  of  the  cathode  ray  tube.  15  volts  will 
blank  trace  fully  ot  normol  intensity. 


Shielded.  Shock  Mounted,  Built-in  Colibrot- 
ing  Voltages,  Excellent  Stability  and  Ex¬ 
pandable  Sweep  (6  times  exponsion)  ore  sev¬ 
eral  odditionol  features  of  this  highest  quality 
instrument  Write  for  further  information  today. 
Price  $355,  Subtect  to  change  without  notice. 


FIG.  1 — Energy  level  diagrams  lor  (A) 
a  metal,  (B)  an  intrinsic  semiconductor, 
(C)  an  n-type  semiconductor  and  (D)«  a 


Need  VOLUME 


AEROCOM  MEANS  TROUBLE-FREE  SERVICE! 
From  Groufld  To  Air  or  Point  to  Point 


Ahhimgh  dtmuHit  for  ArrMom  etfu/pmeHl  tu/l  txietdi  our 
ability  to  offer  immediate  deliteriei.  you  may  utJh  to  eial- 
uate  iti  foMibie  future  u%e  iu  iolttug  your  (ommuunatioH. 
uangiatiou.  or  meteoroJogital  froblemv 


Tli«  nClX-M,  1KW  TrtNsmitttr  ilUitrtttrf, 

•ftrttf*  M  ■  iMflf  tro^oooey  m  Hm  rMf«  200-41S  Rc&. 

OMillctvr  toA  CM  ko  crr«t«l-cMtr*IM  oe  s*H  ticit*4. 

Tm«  •»ciH«t«r  nr«vi4«s  30%  kv»l  iMOwkttM  Ur  MMti- 
ficttiM  whM  ktytO  with  AcrtcMi’s  imOcI  AK-31  ovtMMtk 
iicytr.  TIm  mH  cm  aIm  bt  v«tcc  iMOvkttO.  Nwtr  tuffiy. . . 
My  >t«bk  M  tbf  rMft  200  240  50/60  eycits, 

lififi*  OvtraH  OHnMikni  m  CM.  SAW  i  620  i  I77N. 

Ntt  wfiflit  216  kilM. 


Investigate 


MULTI-SWAGE 


Economy  Way  to  Get  Volume! 

If  it’s  VOLUME  you  need  on  small 
tubular  metal  parts  similar  to  these,  be 
sure  to  look  into  Bead  Chain's  MULTI¬ 
SWAGE  Process.  Send  the  part  (up  to 
*4'  dia.  and  to  1  J'j''  length)  ond  your 
specs  for  a  quotation.  Chances  are 
you'll  find  a  new  way  to  effect  im¬ 
portant  savings. 

Much  Cheaper  Than  Solid  Pins 
Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without 
sacrificing  strength  or  accuracy.  Often 
this  is  possible  to  accomplish. 

Typical  Applications  — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  electronic  and 
mechanical  products. — Toys  .  .  .  Busi¬ 
ness  Machines  .  .  .  Ventilator  louvres 
.  .  .  Radio  and  Television  apparatus .  .  . 
Terminal-boards  .  .  .  Electric  Shavers 
.  .  .  Phono  Pick-ups,  etc.  For  DATA 
BUUETIN,  write  to 


SUB  MINIATURE 
ROTARY  SWITCH 
Features  — 

Only  Vs  in.  Diameter,  7' 32  in.  Thick 
Weight  1 .5  Crams 
Maximum  of  IS  Positions 
One,  Two,  or  Three  Poles 
Ganged  Operation  Facility 

LITERATURE  ON  REQUEST 

ELECTRO  DEVELOPMENT 
CORPORATION 

6014  W,  Washington  Blvd. 
Culver  City,  Calif. 


Today,  with  emphasis  on  uninterrupted  production,  it’s  vitally  important  to  be 
sure  of  quality  materials  and  parts.  Dano  is  ready,  as  always,  to  supply  you 
with  top  quality  roils  made  to  your  exart  speriliration-.  Keep  produrlioii 
running  smoothly.  Let  Dano  make  your  roils. 

Send  UM  Mumples  or  speeifieationt  trilh  quantity  require- 
menu  for  our  reeommendationr.  i\'o  obligation! 

j  Also,  Transformers  Made  to  Order 


•  FQrm  Wound 

•  Popor  Section 

•  Acctote  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter- 
weove 

•  Coils  for  High 
Temperoture 
Applicotions 


BEAD  CHAIN 


BB  Mountoin  Orovg  St.,  Bridgeport  5,  Conn. 

Monufocturert  of  BEAD  CHAIN— the  kink¬ 
less  chain  of  a  thousand  usos«  for  fishing  tocklo, 
novelty,  plumbing,  electrical,  jewelry  and  in¬ 
dustrial  products. 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 
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Wrife  for  furthor 
information  TODAY  — 


Mor  Uninterrupted  Communications 
across  OCEANS  and  CONTINENTS... 


dependable 
ANDREW  Rhombic  Antenna  Equipment  J 


Whether  your  problem  is  uninterrupted  communication  half¬ 
way  around  the  world  ...  or  only  100  miles  .  .  .  ANDREW 
offers  you  (1 )  a  world-wide  reputation  of  reliability  and  (2) 
the  convenience  of  obtaining  all  necessary  equipment  from 
one  dependable  source. 

•  Receiver  Coupling  Unit  efficiently  distributes  the  output  of  one  antenna 
among  as  many  as  10  receivers.  Interaction  between  receivers  is  held  to  neg¬ 
ligible  levels.  Power  gain  is  approximately  unity  (0  db)  over  the  entire  range 
of  operation.  A  4-channel  unit  is  also  available. 

•  Rhombic  Receiving  Antenna  Kit  contains  in  one  "pockage"  everything  you 
need  for  an  antenna  except  poles. 

•  Transmitting  antennas  available  on  special  order. 

•  Rhombic  Antenna  Coupling  Transformer  is  a  brood  band,  low  loss  unit 
which  matches  the  balanced  impedance  of  the  rhombic  to  the  unbalanced  im¬ 
pedance  of  a  coaxial  line. 

e  Transmitting  Rhombic  Tuning  Units  for  single  or  multiple  frequencies  are 
available  on  special  order. 

for  Rapid,  frequent  Changes  In 

COAXIAL  CIRCUITS... 

•  (a)  Coaxial  Patch  Panel  has  24  jacks.  Fits  19"  relay  rock.  Facilitates 

switching  coaxial  circuits. 

e  (b)  ANDREW  Coaxial  Jacks  and  Plugs  are  simple  to  install.  No  soldering 
through  a  window.  Just  remove  one  screw,  slide  the  sections  apart  and 
solder. 


addition  to  F  to  escape  from  the 
I  body,  and  is  commonly  called  the 
work  function.  At  temperatures 
i  yreater  than  zero,  electrons  may 
I  acquire  energies  such  that  their 
'  position  in  the  diagram  will  be 
'  above  F;  it  follows  that  a  corre.s- 
ponding  number  of  vacancies  will 
'  occur  below  F.  These  elementary 
principles  are  fully  discussed  in 
modern  texts  on  physics  and  on 
electron  tubes.  The  scheme  for 
metals  should  be  kept  in  mind 
when  considering  the  flow  of  elec¬ 
tric  charge  across  a  metal-semicon¬ 
ductor  boundary. 

Energy  Banda  of  Semieonduelora 

In  a  semiconductor  there  are 
several  bands  representing  energy 
states.  Figure  IB  shows  the  upper¬ 
most  bands  of  an  intrinsic  semicon¬ 
ductor.  The  lower  band,  marked 
VBB,  is  the  valence  bond  band;  it 
represents  the  energies  .  of  the 
valence  electrons  which  bind  the 
atomic  nuclei  together.  In  german¬ 
ium,  most  commonly  used  for  tran¬ 
sistors,  and  in  silicon,  each  atom 
has  four  valence  electrons.  These 
'  electrons  form  electron-pair  bonds 
in  such  a  way  that  the  diamond 
lattice  shown  in  Fig.  2  is  formed. 
At  low  temperature,  these  bonds 
are  quite  stable  with  only  a  few 
disrupted  by  thermal  agitation. 

The  upper  band  of  Fig.  IB, 
labeled  CB,  is  the  conduction  band. 
Normally,  this  band  is  practically 
empty;  the  few  electrons  present 
usually  come  from  the  ionization  of 
an  impurity  atom  or  they  may  be 
excited  to  that  level  by  disruption 
of  the  valence  bond.  The  range  of 
energies  between  the  top  of  the 


WORLD’S  LARGEST  ANTENNA  EQUIPMENT  SPECIALISTS 

TIINSIISSIIM  LINES  FEE  EM  FM-TV  •  ENTENNES  *  EIEECTIENEI  ENTENNE  EEEIPHENT 
EHTENNE  TENINS  ENITS  •  TEIEE  IIEETIHE  EEEIFHERT 


FTG.  2 — The  diaraond  structure,  showing 
how  each  atom  forms  four  E>onds  witf 
its  nearest  neighbors.  Each  bond  is  rep 
resented  by  a  rod  which  may  be  con 
sidered  as  a  pair  of  valence  electreni 
(Courtesy  D.  Von  Nostsond  Company 
Inc.) 


PRODUCTION  LINE  TESTING 


SERVOMECHANISMS 


Costs, 


pbWRARM 


WORK  POSniONEgg 


PfRCfSiofi  Bvilf  S«nch  Vis«$,  *'C"  C/omps  and  Work  Posifion«rs 


SERVOSCOPE 


SERVO  CORPORATION 
OF  AMERICA 

DEPT.  E-S 

NEW  HYDE  PARK 
LONG  ISLAND 
NEW  YORK 


INVALUABLE  IN  RESEARCH 
RAPID  INSPECTION  ON  THE  PRODUCTION  LINE 


A  SERVO  ANALYZER 


•  STANDARD  RANGE:  .1  TO  20  CYCLES  PER  SECOND 

•  SINE  WAVE  •  SQUARE  WAVE  r 

•  MODULATED  CARRIER  •  READS  DIRECTLY 

so  TO  800  CYCLES  SERVO  LAG  OR  LEAD 

in  degrees 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  efficient  assembly 
lines  in  America  today,  and 
belongs  on  yours.  Write  us 
about  your  production  "head¬ 
ache"  .  .  .  we'll  show  you  how 
POWRARM  can  cure  it. 

VMH  fsr  Cmtmhg  Wit 
32  hlsmmths  pefs,  Hit 


HoWt  work  ot  OAy  oaqI*  M  Hor(> 
soAtol,  V«rfi<ol  OP  C»-ORk>l 
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valence  bond  band  and  the  bot¬ 
tom  of  the  conduction  band  is 
called  the  forbidden  zone  because 
electrons  do  not  occur  in  the  semi¬ 
conductor  with  energies  between 
the  extremes  mentioned. 


n-type  Semiconductors 

The  Fermi  level  may  occur,  mid¬ 
way  between  the  conduction  and 
valence  bond  bands  under  certain 
idealized  conditions.  More  com¬ 
monly,  most  of  the  electrons  in  the 
conduction  band  will  come  from  the 
ionization  of  “donor”  atoms.  As 
the  ionizing  energy  of  these  atoms 
is  a  rather  small  fraction  of  an  elec¬ 
tron  volt,  the  energy  level  of  the 
ion  is  not  far  below  the  bottom  of 
the  conduction  band.  In  this  ca.se 
the  Fermi  level  will  lie  somewhere 
between  the  energy  position  of  the 
ion  and  the  bottom  of  the  conduc¬ 
tion  band.  A  semiconductor  in 
which  electrons  are  pre.sent  in  the 
conduction  band  as  the  result  of  the 
ionization  of  donor  atoms  shown  in 
Fig.  1C  is  called  an  n-type  semi¬ 
conductor,  the  designation  n  aris¬ 
ing  from  the  fact  that  current  is 
conducted  by  negative  carriers.  It 
is  also  convenient  to  remember  that 
in  an  n-type  rectifier  the  current  is 
greater  when  the  semiconductor  is 
negative. 


A  new  family  of  cry?^ 

fine-groove  and  standard  cartrid 


Unique  needle  design  provides 
the  easy  needle  replacement 
everybody  has  been  looking 
for — and  protects  cartridge 
from  mechanical  shock. 


SPECIAL  CRYSTAL  MODEL  W31AR  and 
Ceramic  Model  WC31AR  are  unsurpassed 
for  replacement  of  RCA  “45”  R.P.M.  Changer 
Cartridges  (ideal  for  33’/3  R.P.M.  too)! 


p-type  Semiconductors 


In  a  p-type  semiconductor,  repre- 
.sented  by  Fig.  ID,  one  considers 
the  conduction  band  to  be  entirely 
devoid  of  electrons  under  ordinary 
conditions;  current  is  carried  by 
holes  having  energies  near  the 
upper  part  of  the  valence  bond  band. 
The  word  hole  is  u.sed  to  designate 
the  absence  of  an  electron  from  its 
normal  position  in  the  lattice.  This 
ab.sence  of  an  electron  behaves  as 
a  positive  charge,  hence  the  desig¬ 
nation  p.  Unlike  an  ion  in  a  solid, 
a  hole  is  free  to  drift  in  a  semi¬ 
conductor;  when  a  field  is  applied 
it  moves  in  the  direction  of  decreas¬ 
ing  potential  just  as  an  electron 
moves  in  the  direction  of  increasing 
potential.  Some  holes  are  furnished 
when  thermal  or  light  energy 
cau.ses  a  breaking  of  the  valence 
bonds,  but  under  ordinary  condi¬ 
tions  most  of  the  holes  in  a  p-type 
semiconductor  occur  as  the  result  of 
the  formation  of  negative  ions  by 
impurity  atoms.  These  impurity 


lfghf-w«f0fc>  a/ymmum 
motmtirng  •or*  wM  fh  yithtr  '  or 


f0tpottt0-fr0qv»€y  tharoctyrmHc 

to  roeord  rotpomo 

fortnoMimymfidoiityoodmmmumootio. 


Now,  $po<io/fY  doiigood  ooodio  wdk 
brood  thook  ood  fiogor-ooH  grip  bar. 


THIS  NEWLY  DEVELOPED  SERIES  OF  CARTRIDGES 

is  the  last  word  for  first-place  reproduction  at  low  cost.  So  easy  to  in.stall,  the  Service¬ 
man  will  ask  for  them  over  and  over  again.  High  vertical  compliance  of  the  especially 
<lesigned  ms-dle  protects  the  crystal  and  ceramic  elements  from  “drop-shock”  damage. 


»UG€D 


CUIIDC  DDATUCDC  Manufacturers  of  Microphones 

jIIUIIC  DRUinEK),  inC.  *  and  AcousHc  Devices 

225  W.  Huron  St.,  Chicago  10,  Illinois  •  Cable  Address:  SHUREMICRO 
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Typ» 

lit! 

Pric« 

Output 

Voltog* 

NMdIu 

Pore* 

Shura 
Noodla  No. 

Crystol 

33V^  A  45  R.r  M. 

$6.50 

3.1  V 

7  gromt 

A53MG 

Cvromic 

33'/^  A  45  R.P.M. 

6  50 

.65  V 

7  grams 

A53MG 

Coramic 

78  R.P  M. 

6.50 

.75  V 

9  grams 

A53A 

Oystol 

Ail-Purpote 

6.50 

3  5  V 

9  grams 

A56U 

AlUPurpot* 

6.50 

.7  V 

9  groms 

A56U 

CIRCUIT  CONNECTORS 

of  Highest  Quality 


Our  Series  “R”  Connectors  were  designed  by  us  for 
the  United  States  Signal  Corps  to  provide  water¬ 
tight  and  pressure-tight  plugs  and  receptacles.  They 
had  to  be  compact  and  exceptionally  strong.  The 
special  double  lead  center  lock  screw  (with  bale), 
which  facilitates  both  engagement  and  disengage¬ 
ment,  eliminates  accidental  disconnection.  Cable 
entry  can  be  oriented  in  any  desired  position. 

A  These  and  other  types  can  be  furnished  in 
j  a  variety  of  sizes.  Contacts  are  brass  or 
phosphor  bronze,  precision  machined  and  gold 
plated  over  silver,  (iuustzateo  ONE-HAir  actual  size) 

let  our  experienced  engineering 
department  help  you  with  your  con¬ 
nector  design  problems. 


CODE  No. 
MR33Pit 


Potent  No  2, SI  3,080 
Potent  No.  2,S32,S38 
Potent  No.  DES.  161«900 


WINCHESTER  ELECTRONICS,  INCORPORATED 


I  Wizardry  in  7^ 
4  W I  HE  FORMS  > 

Small  diomoter  wire  formed  ' 

U  m  ony  ihope  you  need !  ^ 

iinttMt—  .  > 

******^ 


IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 

STRAIGHTENING  &  CUHING 

Perfect  8lrai,;ht  lengths  to  12  ft. 
.OUlS  to  .125  (liaineter 
WIRE  FORMS 
.0015  to  .080  (liaiiicler 

SMALL  METAL  STAMPINGS 

.0025  to  .035  thickness 
.062  to  3  inches  wide 


SpetiatUin^  in  Produttion  of  Pont 
forllottronitandCrnhodoPay  Tubas 

U  ril»  /or  /Uourmc./  fn/rfrr 
SrnW  SUutfHinti  ur  Sumt4r\  fur  Emmatr 

ART  WIRE  &  STAMPING  CO. 

227  High  Street  Newark  2,  N.  J, 


^J^inchester  ^Electronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


ENGINEERS 

ELECTRONICS 
RESEARCH  AND 
DEVELOPMENT 
In  Baltimore,  Maryland 
Career  Positions 
tor 

Top  Engineers  and  Analysts 
in 

Radar  Pulse,  Timing  and  Indi¬ 
cator  Circuit  Design 
Digital  and  Analogue  Com¬ 
puter  Design 

Automatic  Telephone  Switch¬ 
board  Design 

Also 

Electro-Mechanical  Engineers 


IVIICRODIMENSIONAL  WIRE 

-  S*tdLmcUei 

TO  YOU*  SPICITICATIONS 


Exparlenca  In  lervo-mechanlam.  ape- 
cial  waapons,  iira  control,  and  guided 
misiUe  deaign. 

Recent  E.E.  graduates  and  thosa  with 
at  least  one  year  electronics  raseaich 
and  development  work  will  also  be 
considered. 

Salary  commensurate  with  ability. 
Housing  reasonable  and  plentiiul.  Sub¬ 
mit  resume  outlining  qualUications  in 
detail.  Inlormation  will  be  kept  strictly 
conildential.  Personal  Intsrvlaws  will 
be  arranged. 


Th«  tnamel-insolatton  of  our  microdimon> 
tionol  wiro  moelt  tho  high  startdords  of 
quolity  sot  by  alt  our  products.  The  enomel 
if  uniform,  tough.  floRiblo  and  hos  high 
dielectric  strength  .  .  .  Send  us  your  speci- 
ficotions  or  inquire  for  further  detoili. 


SiGMUND  COHN  CORP.  •  44  c^oio  st.,  new  york 


THE  GLENN  L.  MARTIN  COMPANY 

Employment  Department 
Boltimore  3«  Moryland 
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save  work  .  . 
increase 
precision  .  .  . 


measure  M  ^ 
phase  difference 
DIRECTLY 


Phase 


PHASE  ANGLE  DEGREES 

(eA-e.) 

TlCt  New  320-A  Phase  Meter  U  the.  first  commercially  available  Instrument  for 
the  direct  mecuurement  of  the  phase  difference  between  two  recurrent  mechanical 
motions  or  two  electrical  signals  independent  of  amplitude,  frequency*  and 
wove  shope. 

Phase  measurements  are  made  instantly  and  accurately — no  balances,  odltat- 
ments  or  corrections  ore  involved.  Phase  angle  readings  at  audio  ond  ultro- 
sonic  frequencies  are  indicoted  directly  on  a  large  widS'Scole  meter  with  ronges 
of  360*,  180*«  90*  and  36*.  Useful  frequency  range  2  cps.  to  100  k.c. 

In  oudio  focUitles.  ultrasonics,  servomechanisms,  geophysics,  vibration,  ocous* 
tics,  aerial  novigation.  electric  power  transformotion  or  signoling  •  •  .  in  mechanical 
applicotlons  such  os  printing  register,  torque  measurement,  dynamic  balancing, 
textile  ond  pockoging  machinery  and  other  uses  where  on  accurate  measure  of 
the  relative  position  of  moving  parts  is  required  .  •  .  the  Phase  Meter  is  a  long 
needed  measuring  instrument  never  before  ovailable — a  new  tool  for  a  heretofore 
neglected  field  of  measurement.  Price  Relay  Rack  Mount  $525.00 

e  a  ^  Cabinet  for  above  $25.00 

For  low  voltoge  phase  measurement 

Add  Type  500*A  Wide  Band 
Decode  Amplifier 

Designed  lor  use  with  the  phase  meter  ot 
▼oiloge  leTels  below  one  Toll  ond  os  o  gen¬ 
eral  purpose  laboratory  amplifier — feotures 
high  gain  negligible  phase  shift  and  wide 
band  width.  Unique  circuitry — which  em¬ 
ploys  three  cathode  followers— offers  wider 
frequency  range,  higher  input  impedance 
and  lower  output  impedance  than  other 
types.  Panel  switch  selects  proper  feedback 
compensation  when  either  optimum  omplificotion  or  phose  shift  operation  is  desired. 
Outstanding  specifications:  Amplificotfoa — 10;  100;  1000  selected  by  rotory  switdk  .  •  • 
Accuracy — :^2%  nominal  •  .  •  Frequency  response— i^O.Sdb  from  5  cycles  to  2  me  on 
gain  of  10;  ±0.Sdb  on  $  cycles  to  1.5mc  on  gain  of  100;  :t0.8db  from  $  cycles  to  Imc 
on  gain  of  1000  .  .  •  Phose  shift — 0  ±  2*  from  20  cycles  through  100  kc  •  .  •  ^in  sto- 
biJity— constant  with  line  Toltoges  (105-125v). 

Prices:  Single  Type  500-A  in  cobinet,  5205.00  (Rock  mount,  5200-00) 

Duol  Type  500-AR  In  cobinet,  5425.00 


INSTRUMENT  CORP. 


atoms,  which  may  be  lattice  defects, 
are  called  “acceptors”  for  the 
reason  that  they  accept  electrons 
which  then  become  bound,  leaving 
the  hole  free  to  move. 

Carrier  Injection  in  Semiconductors 

If  a  piece  of  semiconductor  such 
as  germanium  or  silicon  is  con¬ 
nected  by  broad-area  contacts  to  a 
pair  of  wires  which  are  connected 
to  a  battery,  current  will  flow 
through  the  semiconductor.  As 
previou.sly  mentioned,  the  current 
will  be  carried  by  electrons  in  an 
n-type  semiconductor  or  by  holes 
in  p-type  material.  With  n-type 
materiiil  one  readily  imagines  elec¬ 
trons  flowing  from  the  metal  at 
the  negative  terminal  into  the  .semi¬ 
conductor  and,  at  an  equal  rate, 
electrons  flowing  into  the  wire  at 
the  positive  terminal.  For  the 
I  p-type  semiconductor,  one  may 
think  of  the  positive  terminal  ac¬ 
cepting  electrons  from  the  valence 
j  bond  band  so  that  holes  flow  across 
I  to  the  negative  terminal,  at  which 
I  point  electrons  flow  out  of  the  metal 
to  fill  the  holes  reaching  it.  Such  a 
picture  is  a  gross  over-simplifica¬ 
tion  of  actual  conditions,  especially 
when  small-area  contacts  are  used 
and  surface  effects  are  considered. 

Proof  of  Hole  Theory 

Figure  3,  from  Dr.  Shockley's 
book,  illustrates  an  experiment 
which  he  and  J.  R.  Haynes  per¬ 
formed  which  confirmed  predictions 
made  upon  theoretical  reasoning 
and  provided  certain  quantitative 
data  concerning  the  movement  of 
holes  in  n-type  germanium.  Figure 
3A  repre.sents  the  experimental  ar¬ 


il  11  S31  Main  Si.,  Acton  54,  MatsachuMlti  Ttl.  Acton  600 

■  1  21  "  Bnffineerin0 

(’lefvUad.  Ohio— PBotpeot  1-ttTl  Mtnhttit.  N.  T.— MinhmH  7-S424  Chicoco.  Ill.— UPleun 
81141  Boooton,  N.  J  — Boooton  8-3097  Boeheitor.  N.  Y.— Monroo  3143  Cambridge.  Maea.— 

•  FXiet  4-1731  Canaan.  Conn.-— Canaan  049  Holljrwood.  Cal.~H(Hljwood  9-0305  Dajrtoo.  Ohio — m  i 

Mloh'-kua  8721,  Dallaa.  T^zaa— DUoo  9918 


FIG.  3 — Experiment  to  inTeetiqate  the 
behaTlor  oi  holei  intected  Into  n-type 
germanium  (Couilety  D.  Vem  Noetrand 
Company.  Inc.) 
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THE  LEWIS  ENGINEERING  CO 


SPECIALTY  BATTERY  COMPANY 


~~t  U  !  /•  4. 

NAUGATUCK 


CONNECTICUT 


MADISON  ID,  WISCONSIN 


ANNOUNCING  the 

RAWSON-LUSH 

Rotating-Coil 

GAUSS  METER 


Tiny  coil  (approx.  3mm  diameter)  rotates 
in  the  magnetic  field  to  be  measured. 
The  voltage  generated  is  rectified  in  a 
synchronous  rectifier  and  deflects  a  Raw- 
son  high  sensitivity  voltmeter  with  scale 
calibrated  in  kilogausses. 

FIATUKCS 

1)  Simple  of«ratin|  arinelplM.  •impla  ta  maintain. 

2)  Compart  and  poriaMe.  Just  ono  motor  and  tho 
ionp  probo  unit. 

3)  Ranioo  0.4/1.2/4/12/40/120  hilopaussos.  all  on 
ono  instrument. 

4)  Practically  point  moasuroment  Of  field. 

SI  Can  be  inserted  in  any  pap  wider  than  >4*.  and 
will  reach  the  center  of  37'  diamotor  pap.  Coil 
protected  bv  stationary  outer  tubinp. 
it)  Measures  direction  of  fleld  as  well  as  intensity. 

7)  Guaranteed  accuracy  I**  or  better. 

HI  Low  price  (32S  compete  with  meter. 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

1 1 1  Potter  St.  Combrtd9e«  Moss. 


ACE  Screen  Rooms  provide  attenu¬ 
ations  of  100  db.— and  higher— at 
frequencies  as  lovy  as  0.15  and  as 
high  as  10, (XX)  me.  Rooms  are  avail¬ 
able  for  attenuations  as  high  as  140 
db.  Ace  shielding  characteristics 
have  been  determined  by  reputable 
electronic  laboratories.  Write,  vyire 
or  'phone  for  descriptive  bulletin. 

ACE  ENGINEERING  &  MACHINE  CO.,  INC. 
3644  N.  Lavyrence  St. 

Philadtlphio  40,  Pa.  REg*nl  9-1019 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


Write  for  New 
FREE  CATALOG 

I  Here  are  complete 

descriptions  of  78 
T  Lab-Bilt  Batteries  of 

f  industrial  and  hard- 
to-get  types.  Spec¬ 
ification  Sheet  en. 
ables  you  to  order 
batteries  especially 
designed  to  your 
own  requirements. 
No  order  is  too 
small.  Specialty 
makes  and  ships 
FRESH  Lab-Bilt  Bot- 
I  feries  without  delay. 
Gflf  this  new  cata- 
RADIO  log  today. 


DO  you  realize  that  DO  stands  for 
"Defense  Order"  and  that  more  and  more 
of  our  production  comes  under  that  cate¬ 
gory? 

We  are  proud  that  we  can  help  our  country 
prepare  for  our  defense. 

We  thank  our  old  customers  for  their  con¬ 
tinued  confidence  in  our  products. 


Send  your  electrooie  control,  communicotiont  or  appliance  wir¬ 
ing  specilications  for  o  recommended  solution  by  our  engineers. 
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ECLIPSE-PIONEER 


Announces  the  New  Line  of 


SYNCHROS 


Size  of  pygmy 
o$  compared 
to  AY.200 
series  outline 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AV-5()0  series,  a 
precision-built  pvgmy  weighing  only  1)4  o/.  while  scaling  only 
1.278'  long  and  .9.^7'  in  diameter  (the  same  diameter,  inci- 
dentallv,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  I'or 
more  detailed  information  on  the  AY-SOO  and  other  E-P  Autosyns, 
such  as  the  remarkably  accurate  A^’-2()0  series  (guaranteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

HfZ  TffkOC  WAtK  tENOII  AVIATION  COlPOtATIQH  LOOK  fOK  THt  PIONEER  MARK  Of  QMIITT 


Typical  Performance  Characteristics 


INPUT 

Voltage 

Frequency 

Current 

Power 

Impedance 

OUTPUT 

Voltage  Max. 

(rotor  output) 
Voltage  at  null 
Sensitivity 
Voltage  phase  shitt 
System  accuracy 
(max  possible 
spread) 


26’Volts.  single  phase 
400  cycles 
55  milliamperes 
0.9  watts 
290-1- j370  ohms 


26-volts,  single  phase 
400  cycles 
110  milliamperes 
1.2  watts 
1004-j220  ohms 


26-volts,  single- phase 
400  cycles 
88  milliamperes 
0.8  watts 
105-i-j280  ohms 


14.1  volts 
40  millivolts 
245  millivolts  degree 
44  degrees 


16  2  volts 
40  millivolts 
280  millivolts  degree 
26  degrees 


17  9  volts 
40  millivolts 
310  millivolts  degree 
23  degrees 


0.75  degrees 


0.6  degrees 


0.6  degrees 


other  [-P  precision  cempenents  far  serve  mechonism  onil  computing  equipment: 
Servo  motort  and  systems  e  rote  generators  e  gyros  e  stabili¬ 
zation  equipment  e  turbine  power  suppties  e  remote  indicating- 
transmitting  systems  ond  special  purpose  electron  tubes. 


I  or  (/etiti/eJ  injormatioti,  write  to  Dept.  C  — 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY  evtartou  coorori 

Export  Solot:  Bondix  Intornotionoi  DivUion,  72  Fifth  Avonwo,  Now  York  11,  N.  Y. 


Onu  AY-201-3  Driving 

On#  AY-500-3  Driving 

One  AY-500-3 

Two  AY.500-3  1 

One  AY.500-3 

[  Control  Trontformor 

\  Control  Tronsformer  | 

Control  Tronsformor 

rangement,  while  Fig.  315  shows 
the  voltage  V’  (mea.sured  between 
the  points  indicated  in  the  circuit) 
as  related  to  the  time  of  closing 
and  opening  switch  S.  The  cross- 
hatched  element  is  a  rod  of  »i-type 
germanium  having  broad-area  con¬ 
tacts  at  the  ends;  holes  are  injected 
into  the  germanium  by  the  point 
contact  t  (for  emitter)  and  col¬ 
lected  at  a  similar  contact  c. 

Before  the  switch  is  closed,  1' 
is  the  battery  voltage  B,  minus  the 
drop  Rl„  where  R  is  an  electron 
current  in  the  semiconductor.  When 
the  switch  is  closed  at  time  t .  a 
current  U  flows  in  the  emitter  cir¬ 
cuit  so  that,  regardless  of  the  type 
of  material  from  which  the  rod  is 
made,  there  is  a  change  in  current 
through  the  resistor  A’.  However, 
when  the  rod  is  an  n-type  semi¬ 
conductor  the  current  through  A’ 
begins  to  increase  at  a  later  time 
f-  and  reaches  a  new  value.  F'rom 
this  it  is  clear  that,  when  the 
switch  is  closed,  holes  are  emitted 
into  the  germanium  which  drift 
down  the  rod  to  the  collector  under 
the  influence  of  the  field  provided 
by  battery  B,.  When  they  arrive 
at  the  collector  they  increase  the 
current  in  the  collector  circuit. 
When  the  switch  is  opened  the 
process  is  reversed.  The  key  to  the 
explanation  is  best  given  in  Dr. 
Shockley’s  own  words:  “In  a 
sample  having  carriers  of  one  type 
only,  electrons  for  example,  it  is 
impossible  to  alter  the  density  of 
carriers  by  trying  to  inject  or  ex¬ 
tract  carriers  of  the  same  tyjit-. 
The  reason  is  .  .  .  that  such  changes 
would  be  accompanied  by  an  un¬ 
balanced  space  charge  in  the  sample 
and  such  an  unbalance  is  self-anni¬ 
hilating  and  does  not  occur."  The 
fact  that  carriers  of  opposite  type 
can  be  injected  into  a  .semicon¬ 
ductor  with  conseijuent  alteration 
in  the  apparent  conductivity  a* 
another  point  on  the  semiconductor 
constitutes  the  necessary  and  suf¬ 
ficient  condition  for  transistor  ac¬ 
tion  to  be  a  reality. 

Surface  Stalex  of  Elcetroux 

The  term  “surface  states”  fre¬ 
quently  crops  out  in  almost  any 
discussion  of  semiconductor  theory. 
In  the  few  pages  devoted  to  this 
topic.  Dr.  Shockley  pre.sents  an 
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STAVER 


P  R  ‘ 
M£T^ 


INCOlPORATEO 


I^electr|»mcally  regulated 

S^ORATORY 

POWER  SUPPLIES 


^  STAMi  '•  INPUT;  105  fo  125  VAC, 
ommAUf  j  50-60  cy 

iiooiS*Tat  •  OUTPUT  #1;  200  to  325 
>  PMcn  j  Volts  DC  at  100  ma 

*  regulated 

;  ^  •  OUTPUT  #2:  6.3  Volts 

nANOMo  j  AC  CT  at  3A  unregu- 

ruKHn  •  RIPPLE  OUTPUT:  Less 
mimm'iiplM.  10  millivolts  rms 

For  complwft  Infermotlofi  writ* 
f*r  lullctin  E 

A  llXlll  ElfiCTlIlfICS 


SPECIFICATIONS 

•  BANDWIDTH 

40  MC— 220  MC 

•  IMPEDANCE 

200.  52  and  72  ohm  un¬ 
balanced.  300  ohm  balanced 

•  GAIN . 20  db 

•  DUTPUT  VDLTAGE 

4  volts  RMS  maiimum 

•  RESPDNSE 

2  db  over  bandwidth 

•  LIST  PRICE 

S366.00  l.o.b.  Cambrid{e.  Mass. 
Trade  Discounts  Available 


With  the  Model  212TV  Amplifier — 
SKL  —  introduces  for  the  first  time  a  single  broad 
band  booster  capable  of  amplifying  all  13  tele¬ 
vision  channels  simultaneously.  Because  of  its  sta¬ 
bility  and  reliability  —  a  tube  failure  means  only  o 
slight  loss  of  gain,  not  amplifier  failure  —  the 
Model  212TV  Amplifier  con  be  safely  left  unat¬ 
tended  for  long  periods  of  time.  Its  low  noise  level, 
high  output,  and  low  impedance  make  the  Model 
212TV  Amplifier  ideal  for  television  distribution 
systems  in  hotels,  apartment  houses,  sales  rooms  and 
television  stations  and  manufacturers'  plants. 

Write  today  for  further  information 


The  shield 
that  fits  all 
Miniature 


Tubes 


A  shield  thot  snugly  nts  pll 

minlotur*  tubes  because  it  compen* 
sates  for  all  variations  in  tube  di* 
mensions.  Mini<Shields  ore  mode 
for  both  T5^A  cind  T6'>^  bulb  lubes. 
Send  for  catalog  sheet. 


^  I  M  t 
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PRECISION  METAL  PRODUCTS  CO.  of  Malden 

41  Elm  St.  e  Stoneham  80,  Massachusetts 


Tubular  Turret  Terminals: 

Permit  mounting  of  components  on  both 
sides  of  a  terminal  board.  Where  compact¬ 
ness  is  necessary  these  tubulars  have  found 
wide  use  in  electronic  circuitry. 

Insulated  Stand-off  Terminals: 

Engineered  and  monuiactured  to  the  high- 
eit  ipecifications.  The  insulating  material  is 
Grade  XXX  pheno¬ 
lic.  Bases  are  nickel 
plated  brass  and 
are  furnished  in  2 
types:  Threaded  or 
riveting.  Terminals 
are  silver  plated. 


PMP  designs  and  fabricates  terminals 
tor  every  concefvable  efectronic  require- 
ment.  Their  unusual  production  methods 
and  engineering  skill  provides  products  of 
far  better  quality — yet  at  costs  below  com¬ 
petition.  Base  material  is  brass  with  an 
approved  silver  plated  finish.  Centrifugal 
tin  dipped  finish  available  at  no  exiro  cost. 
Their  standard  line  is  available  immedi¬ 
ately  and  specially  designed  terminals  can 
can  be  produced  within  any  reasonable 
requirement.  Before  you  buy  consult  PMP. 
• 

For  Complete  Data  8i  Prices 

on  all  PMP  products  send  for  Catalog  No. 
20.  Requests  on  company  letterhead 
promptly  answered. 


PRECISION  TERMINALS 
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tNPUT 


OUTPUT 


COLLECTOR  c 


AREA  OF  ^ 
INTERACTION 


VOLTAGE 


STABILIZERS 


Precision  built  to  provide 


maximum  voltage  stabiliza 


tion  with  minimum  variation 


in  output  voltage.  An  essential 


component  for  all  electronic 


or  electrical  equipment  re 


quiring  constant  voltage  for 


dependable,  accurate  opera 


lion.  Available  in  catalog 


models  from  1 5  to  2000  watts 


output  capacity 


engineered  to  suit  special  ap- 


derwriters’  Laboratories  and 


plications. 


R.  M.  A.  requirements 


Writt  for  Complel*  Information 


Koymeon  Product)  inctud*  Morinors  Pathfinder*  rador;  rathometert*;  rodio 


deoners,  Weldpower*  welders,  voltoge  stab 
Rectichorger*  botiery  chorgers;  Rectifilter*  bottery  eliminotors,  Rectiringtrs*,  tronsformers.  Micro 
therm*  diothermy;  froctioAol  hp  motors,  ortd  other  electronic  equipment.*iR| 


Magnetic  Components  Division,  Dept.  6460^A 

RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts 


FIG.  4 — Type-A  translator  with  typical 
operatinq  conditions  (Courtosy  D.  Von 
>  Nostrand  Company.  Inc.) 
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I  NEW  BOOKS  (CMtinued) 

I 

especially  satisfactory  exposition  of 
1  the  elementary  aspects  of  the  theory 
which  has  been  developed  by  J. 
Bardeen.  “The  conclusion  reached 
by  Bardeen  is  that  electrons  which 
move  in  the  body  of  the  semicon- 
'  doctor  can  become  tightly  bound  in 
j  surface  states  on  the  surface  of  the 
semiconductor  and  thus  become  im¬ 
mobilized.”  Investigation  of  cer¬ 
tain  aspects  of  this  problem  by  Drs. 

I  Bardeen  and  Walter  H.  Brattain 
led  to  the  invention  of  the  tran- 
I  sistor.  Surface  states  in  them- 
'  .selves  play  an  important  part  in 
rectifier  and  transistor  phenomena, 
as  is  further  shown  by  Dr.  Shockley 
in  the  section  “On  the  Nature  of 
Metal-Semiconductor  Contacts”.  A 
brief  review  of  this  section  also 
shows  that  the  effect  of  work  func¬ 
tion  differences  between  the  metal 
I  and  the  semiconductor  affect  the 
'  behavior  of  the  contact  in  more 
subtle  ways  than  are  suggested  by 
I  Fig.  IB. 

I  Type-A  Transistors 


I  Transistors  may  be  of  more  than 
I  one  general  type.  That  known  as 
the  type  A  is  shown  schematically 
in  Fig.  4.  It  may  employ  either 
w-  or  p-type  material;  the  battery 
polarities  indicated  are  for  the 
n-type  material  and  would  be  re¬ 
versed  for  the  p-type  transistor. 
The  filamentary  and  p-n-p  tran¬ 
sistors  will  be  mentioned  later. 

The  similarity  between  the  tran¬ 
sistor  of  Fig.  4  and  the  experi¬ 
mental  set-up  for  observing  the 
effects  of  hole  injection  into  n-type 
!  germanium  shown  in  Fig.  3  is  at 
I  once  evident.  When  the  emitter  cur¬ 
rent  /t  is  varied  the  collector  current 
/,  also  varies.  That  the  collector  cur¬ 
rent  can  vary  more  than  the  emit¬ 
ter  current  is  not,  however,  obvi¬ 
ous  from  what  has  so  far  been 


Raytheon  Voltage  Stabilizers,  Trans¬ 
formers  and  other  Magnetic  Components  are  noted  for 
reliability  in  the  most  exacting  military  service.  As  a 
leading  manufacturer  for  20  years,  Raytheon  has  de¬ 
veloped  engineering  and  production  facilities  which 
enable  it  to  produce  highest  quality  components  to  meet 
the  most  rigid  MIL  requirements.  Write  for  complete 

information. 


CUSTOM-BUILT 

TRANSFORMERS 


Individually  engineered  to 
meet  the  most  exacting  mili¬ 
tary  or  commercial  require¬ 
ments.  Typical  units  include: 
single  or  polyphase  power 
transformers,  pulse  transform- 
,  servo  transformers, 
chokes,  saturable  magnetic 
components,  etc.  Cased  or 
;n  types  to  meet  MIL 
specifications  as  well  as  Un- 
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'KjaMji' 


AVAILABLE 

NOW 


MANUFACTURING  FACILITIES 
FOR 


Components  For  Radio  &  Telc- 


•  Screw  Machine  Products 

•  Stampings 

•  Tools  &  Dies 

•  Production  Precision  Parts 

•  Jigs  &  Fixtures 

•  Mechanical  Assemblies 

•  Electrical  Assemblies 

•  Electrical  Instruments 

•  Electrical  Test  Equipment 

•  Special  Coil  Winding 

•  Special  Transformers 


Production  for  Nationally  known  Com¬ 
panies  since  1906—20,000  square  feet 
— qualified  design,  engineering,  pro¬ 
duction  personnel.  .For  complete  in¬ 
formation,  write  to: 


EASTERN 


yCaJlJ^  ENGINEERING 


SPECIALTY  CO. 


CO 


3631  North  3th  Stroot, 
Phiioclolphia  40p  Ponno* 


SKMOU 

EI.H  TIUIMr  SYSTEMS 


Mother  Strips 


Lockheed  in  California 
offers  you  a  job —  with  a  future 

Lockheed  invites  you  to  psrticipate  in  its 
k>ng-ran^  production  program,  developing 


the  aircraft  of  the  future. 

Lockheed  offers  an  attractive  salary  com¬ 
mensurate  with  your  ability  and  background, 
a  chance  to  live  in  Southern  California,  a  future 
in  aeronautical  science.  In  addition.  Lockheed 
provides  generous  travel  allowances. 

If  you  have: 

1*  An  M.  $.  or  Ph.  0.  m  Elactrkoi  Enginaoring  or 
Physics 

2«  A  minimum  of  throe  yoort*  experience  in  od- 
vonced  electronic  systems  development,  including 
rodor  mkrowove  technicyues.  servomeehMismt, 
computers  and  fire  contr^  — 

3.  Pomiliority  with  oirbome  electronks  eguip* 
ment  reguirements  — 


...write  today  for 
free,  illustroled  booklet 
describing  life  ond  work  ot 
Lockheed  in  Southern  Colifornio. 
Include  pertinent  dato  on  your 
troining  ond  experience. 
Address: 


M.  V.  Mottson,  Employment  Monager 

LOCKHEED 

Aircraft  Cerporotioa,  •urbuok,  California 
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Because  they  combine  exceptional 
resiliency  with  good  conductivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealin);  and  shield- 
.  ing  a  wide  variety  of  types  of  elec- 
I  tronic  equipment. 


As  closures  for  sheet  metal  cabinets, 
:  for  instance,  the  resiliency  of  “Metex” 
assures  positive  conductive  contact  at 
ei'ery  point  between  cover  and  cabinet 
:  —  eliminating  costly  machining  for 
'  close  tolerances.  Metex  Gaskets  also 
I  assure  resilient  metal -to -metal 
'  contact  between  flanges,  and  can 
’  be  combined  with  rubber  com¬ 


pounds  to  function  both  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  eftectiveness  include  pulse  modu¬ 
lator  shields,  wave-g:uide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 
For  preliminary  information, 
write  for  bulletin  “Metex  ‘Elec¬ 
tronic  Weather  Strips.’  ” 


U 


mi  t6 


641  EAST  FIRST  AVENUE,  ROSELLE,  N.  J. 
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noted.  One  defines  the  current 
amplification  as 

a  =  —  (4/c/4/,),  V’,  =  constant. 

An  average  value  of  a  might  be 
2.5;  values  several  times  this 
amount  are  sometimes  encountered. 
The  reason  for  such  high  values  i.s 
to  be  found  in  a  number  of  factors. 


Factors  Affect iny  Amplification 

First,  the  current  in  the  collector 
circuit  is  increased  by  the  magni¬ 
tude  of  the  hole  current  reaching 
the  collector  point.  Second,  the 
potential  in  the  region  of  the  point 
tends  to  be  altered  by  the  holes 
which  act  like  positive  charges  so 
that  a  further  increase  in  electron 
current  from  the  collector  results. 
This  increase  in  electron  current 
is,  of  course,  limited  to  that  which 
restores  the  normal  space  charge. 
As  a  rough  approximation,  if  all 
holes  injected  by  the  emitter  reach 
the  collector,  and  if  one  hole  bal¬ 
ances  the  charge  of  one  electron, 
the  current  gain  as  above  defined 
should  be  two.  There  are,  however, 
other  factors  to  be  considered. 

By  measurements  of  the  Hall 
coefficient  and  resistivity,  as  well 
as  by  interpretation  of  data  ob¬ 
tained  from  experiments  like  Fig. 
3,  it  has  been  shown  that  the  mobil¬ 
ity  of  holes  in  germanium  is  onlv 
about  half  that  of  conduction  elec¬ 
trons.  If  this  ratio  holds  in  the 
strong  field  existing  in  the  space- 
charge  region  near  the  collector, 
the  holes  exert  their  influence  twice 
as  long,  so  that  two  electrons  are 
emitted  for  every  hole.  Thus  if  h 
is  the  ratio  of  electron  mobility  (or 
velocity)  to  hole  mobility,  the  cur- 
is  1  -f  6.  For  weak 


NEW  HIGHS  IN  RESOLUTION  ore  obtained  by  this  new 
oscillograph  because  of  its  unusually  HIGH  FREQUENCY 
RESPONSE  and+IIGH  CHART  SPEED... designed  for  record* 
inq  fast  transients  and  continuous  phenomena. 

FREQUENCY  RESPONSE  0  to  200,000  eyelet  per  seeond 
RECORDS  up  to  1000  ft.  long  at  speeds  up  to  600  inehes  pet  seeond 
RECORDS  up  to  10  ft.  long  at  speeds  up  to  6000  inehes  per  seeond 
WRITING  SPEED  at  high  as  S, 000,000  inehes  per  seeond 

Note  these  additional  unusual  features. 

•  SIX  ELEMENTS  with  eonvenient  interehongeoblo  lens  stages  for 
1,  3,  3,  or  6  troeet  on  full  width  of  ehort. 

•  INTERCHANGEA6LE  RECORD  MAGAZINES  for  CONTINUOUS 
RECORDING  on  strip  ehort,  either  6  inches  or  3Smni  in  width  up  to  1000 
feet  in  length,  DRUM  RECORDING  for  short,  high-speed  records,  ond 
STATIONARY  CHART  for  very  short  transients. 

•  PRECISION  TIMING  EQUIPMENT,  tuning  fork  controlled,  for 
1 -millisecond  or  10-millisecond  time  lines. 

•  Crystal<ontrolled  Z-AXIS  MODULATION  for  1/10  millisecond 
time  marks. 

9. QUICK-CHANGE  TRANSMISSION  for  instantaneous  selection  of  16 
record  speeds  over  a  range  of  120  to  1. 

•  AUTOMATIC  INTENSITY  CONTROL.  . 

9  CONTINUOUS  SWEEP  OSCILLATOR  which  permits  viewing  os  well 
os  recording. 

9  Single-pulse  LINEAR  OSCILLATOR  for  recording  transients  on 
stationory  film.  The  record  con  initiate  the  transient  to  be  recorded,  or  the 
tronsient  con  initiote  the  record. 


rent  gain  » 
fields,  as  in  the  rod  of  Fig.  3,  b  is 
about  2,  so  that  from  these  deduc¬ 
tions  a  could  be  only  about  3.  That 
7  can  have  much  higher  values 
may  be  taken  as  indication  that 
some  further  action  must  take 
place  such,  for  example,  as  the  trap¬ 
ping  of  holes  in  trapping  centers. 
“If  a  concentration  of  centers 
which  has  the  property  of  binding 
holes  tightly  could  be  produced  di¬ 
rectly  in  front  of  the  collector,  then 
the  holes  would  tend  to  accumulate 
there  with  a  resultant  increase  in 
space  charge.” 

Dr.  Shockley  discu.sses  briefly  his 
theory  of  the  “p-n  hook”  as  a  prob- 


Eoch  r«cer<lm9  U  o  compUH  unit,  fully  heutud* 

which  con  b«  inttontly  inturfud  or  rtmevud.  Rucerding 
•Umont  confoint  highHntunsity  cothodo^oy  tubu,  ond 
both  AC  ond  DC  omplifiors.  Control  ponol  it  locotod  on 
outtido  ond. 

FOR  FURTHER  INFORMATION,  WRITE  FOR 
BULLETIN  2  G1-G 


INSTRUMENT  COMPANY. 

IlM  SO.  CLARKSON  STREET  •  DENVER  ia  COIORA^ 
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TO  YOUR  SPECIFICATIONS 

TV  —  Radio  —  FM  or 
any  other  application 
you  desire. 

^0%  quick  dependable  ser> 
vice. 

^0%  long  or  short  production 


Writ*,  wir*,  phon*  or  send 
your  prints.  No  obligation 
of  cours*. 

CCMTRONICS  e». 

Lr»4rr  im  the  firU  «/  *l^lronir  4**iKn 
mmd  ntafiM/arlitr^ 

50S5  Ireadwoy.  New  York,  N.  Y. 
LOrrain*  9-4S40 


WAXES 

SEALING  COMPOUNDS 


For  dipping,  potting,  impregnating  and  seal¬ 
ing  of  radio  components  and  all  types  of 
electrical  units 

HI-TEST  con  supply  you  with  materials  for  highest  and 
lowest  temperature  applications,  with  a  wide  range  of 
melting  points,  and  varying  degrees  of  hardness,  flexi¬ 
bility  and  toughness. 

HI-TEST  is  ready  to  serve  you  with  products  developed 
and  made  according  to  YOUR  specifications.  If  you  have 
a  problem  requiring  a  product  with  special  or  unusual 
characteristics,  we  invite  your  inquiry. 


CHEMICAL  CORPORATION 


WIRE/CORD 

G4id 

CABLE 


In  almost  endless  variety  of  sizes. 


insulation  and  colors  to  your  spec! 


fkotions,  Runzel  products  ora 


ovoiloble  to  assist  you  in  your  wir¬ 
ing  problems. 

Shielded  wire  and  cords  .  .  .  popa-  j 
lor  hook-up  and  lead-in  wire  .  .  .  - 
speaker  cords  and  all  types  of  in- ^ 
sulated  wire  products.  r 

Precision  made  RUNZEL  productsT 
ore  the  finest.  Write  for  samples.^ 


look  to 


ALLIED 


transformers 
for  industry 


Quick,  Expert  Industrial  Service 

We  specialize  in  the  supply  of  famous 
CHICAGO  Sealed-in-Steel  Transformers 
for  prototype  electronic  equipment, 
pilot  runs,  and  special  applications. 
Our  large  stocks  include  three  types  of 
constructions;  hermetically  sealed 
JAN-T-27  units,  semi-sealed,  and  com¬ 
pound  sealed  units.  Most  types  are 
available  for  immediate  shipment  from 
stock.  You  can  depend  on  allied  to 
save  you  time,  effort  and  money  on 
your  tranaformer  requirements.  Make 
ALLIBD  your  central  supply  source  for 
all  electronic  supplies  special  tubes, 
parts,  test  instruments,  tools,  audio 
amplifiers,  accessories — available 
quickly  from  the  world’s  largest  stocks. 


Eomotfs  i 

■s-StsslO,,.^^ 

Roocfor, 

•  w''" 


St*  Yaur  ALLIED  Catalog 

for  comploto  Itstingt  of  CHICAGO 
honfformors.  Koop  Iktt  t19>pog« 
booh  hondy— it's  tKo  ono  comploto 
up-to-doto  guido  to  oloctronic  tup* 
pilot  for  Indvttriol  ond  Broodeott 
vto.  If  you  hovon't  ttio  lotost  ALLIED 
Cotolog,  writ#  for  it  todoy. 


ALLIED  RADIO 

•93  W.  Jacliwn  llvd.,  Dopt.  11-U-1 
Chicago  7,  lllinoit 


RUNZEL  Chicogo  41,  lllinoii  r  Everything  in  Electronics  from  ONE  Source 
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PRESTO  . .  most  carefully 

made  recording  discs  in  the  world 


Lacquer  recording  surfaces  are  vulnerable  to  grit  and 
dust  and  need  complete  protection  from  these  abra¬ 
sives.  The  smallest  particle  of  dirt  between  adjacent 
discs  can  result  in  permanent  damage  to  their  surfaces, 
showing  up  in  “pops”  or  “clicks”  when  reproduced. 


At  PRESTO,  the  last,  and  one  of  the  most  important 
steps  in  disc  production,  is  airtight  sealing  and  packing. 
Discs  are  sandwiched  between  specially  treated  fibre 
end  pieces.  The  entire  rim  of  this  circular  stack  of  discs 
is  then  sealed  with  tape  and  they 
are  carefully  packed  in  triple- 
reinforced  cartons  ready  for  ship¬ 
ment  around  the  world. 

This  extra  protection  against  sur¬ 
face  damage  is  still  another  rea¬ 
son  why  PRESTOS  are  known  and 
preferred  as  the  finest,  most  per¬ 
manent  recording  discs  available. 


L The  iamous  PRESTO ‘*Gr»9n  L»baf* 

,  .  .  world's  finest  recording  diKa 


RECORDING  CORPORATION 
Paromus,  New  Jersey 
Mailing  Address: 

Box  500,  Hackensack,  New  Jersey 


In  Conodo: 

Wolter  P.  Downs,  ltd. 
Dominion  Sq.  6idg. 
Montrool,  Conodo 

Overioos: 

M.  Simons  &  Son  Co.,  Inc* 
25  Warren  Street 
New  York,  New  York 


NEW  BOOKS  (contimwB) 

able  means  of  current  multiplica- 
’  tion,  the  hook  being  a  thin  region 
!  of  weakly  p-type  material  formed 
between  the  re-type  body  of  the 
crystal  and  an  re-type  region  adja¬ 
cent  to  the  collector. 

In  view  of  the  mechanism  of  cur- 
,  rent  multiplication,  whatever  it 
may  be,  the  factor  (1  +  b)  is  apt 
!  to  be  of  minor  significance  in  most 
I  cases.  The  symbol  a,  is  used  for 
I  the  intrinsic  current  gain  taking 
I  place  at  the  collector  and,  for  the 
I  device,  the  current  gain  a  will  be 
a,  /3y-  The  factor  3  is  the  fraction 
of  holes  leaving  the  emitter  which 
arrive  at  the  collector.  Since  some 
holes  are  lost  by  recombination 
with  electrons,  /3  is  soniewhat  less 
than  unity  and  drops  to  low  values 
for  wide  separation  between  emit¬ 
ter  and  collector  points.  The  factor 
y  is  the  fraction  of  emitter  current 
carried  by  holes;  it  will  also  be 
!  somewhat  less  than  unity  for  the 
j  reason  that  a  part  of  the  emitter 
!  current  may  be  due  to  electrons 
j  entering  the  emitter  from  the  con- 
;  duction  band  of  the  semiconductor. 

Equivalent  Circuit 

!  In  Part  I  of  his  book,  Dr.  Shock- 
j  ley  devotes  about  13  pages  to  the 
j  equivalent  circuit  and  noise.  One 
I  naturally  wishes  that  these  sections 
I  could  have  been  somewhat  ex- 
^  panded,  but  the  fact  that  these 
topics  have  already  been  well  cov¬ 
ered  in  the  literature  by  some  of 
his  associates  is  reason  enough  for 
I  brevity. 

Figure  5  show’s  three  equivalent 
circuits  for  the  transistor  and  the 
;  relationships  among  the  param- 
i  eters.  Attention  must  here  be 
,  called  to  the  fact  that  a  transistor 
j  is  a  current-operated  device  and  as 
I  such  may  be  considered  the  dual 
'  of  the  triode.  We  write  the  func- 
'  tional  relationships  in  the  form 

«  =  /.{/.,  7.) 

r.  =  /,(/«,  7.) 

I  The  subscripts  refer  to  the  emitter 
and  collector.  The  small  a-c  volt¬ 
ages  Ve  and  V,  produced  by  small 
a-c  currents  it  and  t,  are  then 

“  ii't  '*  'sh'  ^  ‘‘  +  ^ 

K.  =  -f/-  U  +  t.  =  r«  te  -I-  ra  i. 
The  r’s  are  the  slopes  of  the  char- 
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Modeling 


GREEN 


OUTPUT 


UngCU"  (IICIIIC  TOtlS.  me .  IM  M.  CalH. 


DO  A  HEAVENLY  SOLDERING  JOB 


PkIl  in)r  )ob  jiHi  )ou  II  h«tJ  j  p«p  «>l  a  np 

(O  UK  «iih  (he  (run,  vJim  I'ngAr  Pcmil-  Any 
of  (he  8  Dn|(jr  AhkiU  iiKerRhingc  m  (he  No  776 
Handle  (o  maki  j  homy  of  a  (ool  (hi(  doo 
«ork  fiMcr  and  bA'((er  than  larger,  heavier  ironv 
K'ha(cver  your  pruMcm,  you'll  hlevi  the  day 

you  diKovcrcd  (hcK  vainds  volJering  iherubt! 


Special  TRANSFORMERS 

tiNOTHELFER 


Proven  by 
Past 

Performance 


We  are  now  working  at  the  highest 
capacity  in  our  history.  We  intend 
to  do  our  best  to  protect  the  in¬ 
terests  of  our  mony  customers — 
not  of  just  0  chosen  few,  but  of 
all  those  who  are  regular  buyers 
of  Nothelfer  Transformers.  We 
ask  your  patience  and  understand¬ 
ing  under  present  abnormal  con¬ 
ditions. 


NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,N.J. 


PROFILING 


ENGRAVER  ' ^ 

Proved  Profitable  — 

Mocfcfff*  Toot,  tladio,  (lecfricot 
and  Intfrumtnt  Mfrs..  Salts  fro* 
mof/off  offd  Advertising, 


fost  rug^od.  conTonlont— and  faosrpoBglTo.  Tho 
Grooa  EDgroror  Is  top*  for  low-co*1  portormoac* 
~<ip*  out  procirioa  work  on  oiotal,  plasties  or 
wood  .  •  •  cuts  four  Uaos  of  Utters  uooi  S/M** 
to  r*  oa  ounred  or  flat  •arloceo  •  .  •  operate*  | 
by  troeiag  .  .  .  make*  aayoae  oa  expert  .  •  • 
eaorave*  paaels.  aome  plates*  scalM*  dlaU.  ' 
molds*  lease*  oad  lastrumeats.  (Also  widely 
used  for  routlag*  profiling  oad  three  dimea* 
sionol  modeling.)  Qectric  etching  ottachment  I 
oToilable.  I 


Special  aiiockmeaU  and  •AgifMering  service  avail* 
able  far  prodyciion  work. 

f Jiff— fact-pocked  tofder.  Send  for  years,  today 

GREEN  INSTRUMENT  COMPANY 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


TELEVISION 
SIGNAL  GENERATOR 


The  first  commercfof  wkU-band, 
wkh-rrmga  Signal  Generator 
to  be  developed  to  moot  tho 
exacting  standards  of  high  de¬ 
finition  television  use. 


CARRIER  FREQUENCY 

RANGE:  Continuoutly  vorioble  from  20  to 
250  megacycles*  In  eight  ronges. 

MODULATION 

PERCENTAGE:  Continuously  vorioble  from 
0  to  100%. 

ENVELOPE:  Slnuieidol*  or  cen^site 
television. 


LEVEL:  Continuously  vorioble  from  0.3 
microvolt  to  0.1  volt  bolonced  to  greursd 
I  measured  at  100%  modulotien  level). 

DIMENSIONS:  Heighl^SS 
Width — 2 a  'A  **  Depth— 2  S  t/S  ** 

POWER  SUPPLY:  117  volts,  60 
cycles*  700  wotts. 

Complete  Data  On  Request 


MEASUREMENTS 

CORPORATION 

ONION  NEW  JERSEY 
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SYNTHETIC  SAPPHIRE  for 


Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times.' 


Resistance  to  Friction 

Affording  very  low  friction  surfaces  due 
to  hardness  and  surface  continuity. 

Resistance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  1,000°C. 


Retention  of  insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


Lim>e  Synthetic  Sapphire  is  available  in  a  variety  of 
forms.  It  can  he  |K)lished  hy  flame  or  ordinary  diamond 
polishing;  it  can  he  formed  and  bent  by  flame.  Polished 
sapphire  surfaces  keep  free  of  dirt,  and  in  many  anti>fric- 
tion  applications,  need  not  Ih'  lubricated. 

The  experience  that  Linde  engineers  have  in  applying 
sapphire  to  industrial  processes  may  be  of  help  to  you. 
(lall  or  write  the  I.INDK  ufliee  nearest  you.  (iet  \oiir  eop\  of 
the  lHM>k.let.  '*LlNt>K  Synthetic  Lrxstals  Kor  Industry."’  Ask 
for  Form 


LINDE  AIR  PRODUCTS  COMPANY 


A  DtVISION  OF  UNtON  CARBIDE  AND  CARBON  CORPORATION 

30  E.  42nd  York  17,  N.  Y.  |im  Offices  in  Other  Principal  Cities 

In  Conodo!  DOMINION  OXYGEN  COMPANY,  UMITED,  Toronto 

Thr  Icriii  in  a  trailr-mark  «»f  I’nittn  <'arbitlr  anti  (larlMtn  0»r|M>rali«>n. 


FIG.  S — Equivalent  circuits  tor  the  trans¬ 
istor  and  oreraqe  equivalent  circuit 
parameters  in  ohms.  For  computation  of 
performance,  the  network  may  be  or- 
ranqed  as  in  (B)  or  (C),  the  elements 
in  the  boxes  being  the  required  con¬ 
stant-voltage  or  constant-current  genera¬ 
tors  (Courtesy  D.  Van  Nostrand  Com¬ 
pany.  Inc.) 


acteristic  curves  of  the  transistor 
units  under  consideration. 

Transistor  Noise  Figures 

The  noise  of  the  transistor  has 
a  frequency  spectrum  associated 
with  contact  or  current  noise.  “The 
noise  power  per  cycle  varies  in¬ 
versely  with  frequency  so  that  the 
noise  per  octave  is  the  same  for  all 
octaves,  at  least  over  the  fre¬ 
quency  range  for  which  the  equiva¬ 
lent  circuit  parameters  are  inde¬ 
pendent  of  frequency.”  The  equiva¬ 
lent  circuit  is  that  of  Fig.  5A  but 
with  v,f,  the  noise  generator  volt¬ 
age  at  the  emitter,  substituted  for 
Vt  and  with  v„,  the  noise  generator 
voltage  at  the  collector,  substituted 
for  V..  Typical  values  are  v.t  =  1 
microvolt  and  =  100  microvolts, 
these  being  the  rms  noise  voltages 
in  a  1-cps  band  at  1,000  cps.  Since 
the  noise  power  varies  as  1/f,  the 
values  of  r,£  and  i;„  at  another 
frequency  f  are  (1,000//)  l  times 
their  values  at  1,000  cps. 

A  typical  noise  figure  is  55  db 
for  the  1,000  to  10,000  cps  band 
which  is,  of  course,  poorer  than 
that  of  a  triode.  Comparison  is 
not  so  unfavorable  at  considerably 
higher  frequencies;  for  example, 
the  typical  transistor  would  have  a 
noise  figure  of  about  30  db  at  1  me. 
Dr.  Shockley  indicates  that  “there 
appears  to  be  no  basic  physical 
principle  which  will  prevent  lower¬ 
ing  the  noise  in  transistors 
greatly.”  While  results  of  recent 
tests  at  the  Bell  Telephone  Labora- 
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XaiJite 


STEATITE 

CERAMIC 


Design  engioeen  and  manufacturers  in  the 
radio,  eleartcal  and  elearonic  fields  are  find¬ 
ing  in  LAVITE  the  precise  qualidea  called 
for  ra  their  apecificatioos  .  .  •  high  compres¬ 
sive  and  dielectric  strength,  low  moisture  a^ 
sorption  and  resistance  to  rot,  fiunes,  acids, 
and  high  beat.  The  exceedingly  low  loss- 
factor  of  LAVI’i'm  plus  its  excellent  worka¬ 
bility  makes  it  ideal  for  all  high  frequency 
applicadons. 


Complett  detath  om  ftquest 


M.  STEWARD  MFC.  COMPANY 


Mom  Of/'te  A  Works:  Choffonoogo 
NeedhofTi.  Most  *  Chicoqo  •  los  / 
York  •  Philodelphio 
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1yP« 


QUALITY  MINIATURES- 
the  space  saving  solution 
to  size  reduction  problems  —  sove 
50%  to  75%  in  capacitor  space  — self  heoling 
properties  eliminate  copocitor  service  problems 
-  eteellent  RF  characteristics  -  the  "lost  word"  in  ultro 
compoct.  minioture  copocitor  design-ovaiiqble  in  stondord, 
^  JAN  ond  special  cose  styles. 


ASTRON  RF  Interference 
filters  with  "METALITE  "  — 
is  the  answer  tn  your 
RF  Interference 
suppression  problems 


WRITE  FOR 
CATALOG  >SC-2 


fIsfMJI  CORPORATION 

255  Grant  Avenue  East  Newark  New  Jersey! 


High  pressure  or  low,  there  is  a 
Gionnini  precision  pressure  tronsmitter 
that  meets  your  requirements  for  remote 
indication,  recording  or  control. 

From  less  than  1  up  to  1 0,000  psi,  with 
various  types  of  resistonce  ond  inductive 
output  volues,  Gionnini  precision  pres¬ 
sure  tronsmitters  ore  designed  to  with¬ 
stand  extremes  of  occelerotion,  tempera¬ 
ture,  vibrotion,  while  at  the  some  time 
retaining  their  accuracy  and  their  fast 
response  choracteristics.“They  ore  stond- 
ord  with  the  leaders.*'  Write  for  booklet. 
6.  M.  Gianaiai  A  (a.,  lac.,  fosodtna  1,  Califeraii 


VOLTMETER 


Far  more  versatile  than  conventional 
types,  the  C.G.S.  peak  pulse  voltmeter 
reads  rapidly  and  accurately  on  pulse 
widths  of  .2)  microseconds  and  at 
repetition  rates  of  10  pps.  The  instru¬ 
ment  reads  on  either  positive  or  nega¬ 
tive  pulses.  Controls  include  an  on-off, 
range  selector  and  input  polarity  switch; 
zero  set  control.  A  switch  which  throws 
a  D.C.  restorer  into  the  circuit  provides 
accurate  peak  to  peak  measurements  of 
sine  and  square  waves. 


SPECIAL 

FEATURES  — 

•  WkJ,  Voitag*  Rong«  —  5 
scales  from  10  to  5000  voRs 
full  Kole. 

•  Pulse  Width  0.25  nucrosaconds 
to  50  milliseconds. 

•  Accuracy  ±3%  of  full  scale. 

•  Input  Impedance  200.000 
ohms. 

Write  for  Catalog  Sheet 
Giving  Full  Information 
—  Or  Contact  Us  Con¬ 
cerning  Your  Own  In¬ 
dividual  Problems.  Our 
Staff  is  at  Your  Service. 
Write  Dept.  A 


C.  G.  S.  LABORATORIES,  INC. 

LUDLOW  STREET  STAMFORD,  CONNECTICUT 


NIW  BOOKS 


(cmHimB) 
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sign,  pr*-pro- 
duction,  and  Icsl 

purposts.  1410  CHESTNUT  AVE.,  HILLSIDE  5,  N.  J. 

SEND  FOR  CATALOG  106 

Jarry  Gollcn  Co  Pcrlmuth-Colmon  &  Associates  (Northern  N.  Y.)  Jose  Luis  Pontel 
2750  W.  North  Ave.  1335  South  Flomirar  Martin  P.  Andrews  Cordoba  1472 

Chicogo  22,  III.  Los  Angeles,  Cal.  Gordon  City,  N.  Y.  Buenos  Aires 


Lories  are  not  known  to  this  re¬ 
viewer,  those  at  the  Physics  Labor¬ 
atories  of  Sylvania  Electric  Prod¬ 
ucts  Inc.  are  in  agreement  with 
Dr.  Shockley’s  predictions. 

Other  Traneietore 

As  previously  mentioned,  the 
type-A  transistor  is  not  the  only 
variety  of  transistor,  although  it  is 
the  only  kind  so  far  adapted  to 
reasonably  reproducible  manufac¬ 
ture.  The  filamentary  transistor 
and  the  p-n-p  transistor  are  of 
special  interest  as  tools  for  the  in¬ 
vestigation  of  semiconductor  phe¬ 
nomenon.  One  kind  of  crystal 
photodiode  is  sometimes  called  a 
phototransistor  since  its  operation 
is  quite  analogous  to  that  of  the 
type-A  transistor,  hole  injection  in 
the  former  being  accomplished  by 
light.  Dr.  Shockley  makes  only 
brief  mention  of  this  most  useful 
and  interesting  device,  presumably 
because  its  operation  is  easily 
understood  when  the  action  of  the 
type-A  transistor  and  the  creation 
of  hole-electron  pairs  by  means  of 
photons  has  been  explained. 

In  the  book,  discussion  of  the 
filamentary  transistor  precedes 
that  of  the  type-A  transistor  be¬ 
cause  it  is  more  basic;  the  order 
has  been  reversed  in  this  review 
because  the  latter  is  more  familiar 
to  most  readers. 

Filamentary  Traneietore 

The  filamentary  transistor  is 
made  by  mounting  a  thin  slab  of 
single<rystal  germanium  on  an 
insulating  block  and  cutting  it  out 
as  shown  in  Fig.  6.  Broad-area 
contacts  are  made  at  the  ends  and 
an  emitter  point  positioned  as 
shown.  The  high  impedance  of  the 


FIG.  6 — ^FUomenloiT  traaaUtor  (CoartMy 
D.  Van  Nootrond  Company,  Inc.) 
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MICO 

Precision  Apparatus 

TOROID  COIL  WINDERS 


' 


Wide-range,  laboratory-type 
machines  available  for  wind¬ 
ing  samples  and  small  produc-  | 

tion  runs  of  toroid  coils.  Pro-  | 

duction  machines  built  to  meet  j 

specific  requirements.  I 

MICO  INSTRUMENT  CO. 

76E  Trowbridge  St.,  Cambridge,  Mass. 


WHEN  YOU  THINK  OF 

VERY 

LOW 

FREQUENCY 

THINK  OF 


•  OSCILLATORS 

1/100  CPS  -  120,000  CPS 

•  TRANSFORMERS 

Miiiiotwr*  Hormotkolly  Soolod 

•  AMPLIFIERS 

•  DC  AMPLIFIERS 

•  CARRIER  AMPLIFIERS 

•  AC-DC  VOLTMETERS 

•  RESISTANCE  METERS 

Writt  fof  OMcriptiv*  Bwlktint 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  COMPANY 

2831  Pott  Oak  Rood  Houston,  Ttxat 
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CONTROL 

MIDGETS 

for 

300  VOLTS 
15  AMP. 


CURTIS  TYPES  “M”  and  MT" 

TERMINAL  BLOCKS 


Designed  to  take  up  a  minimum 
of  space,  these  Curtis  Terminal 
Blocks  afford  an  economical  and 
convenient  way  to  simplify  con¬ 
trol  wiring.  Terminol  assemblies 
are  securely  held  in  a  metal  chan¬ 
nel.  Asolidbaseprovidesamplein- 
sulation  from  the  mounting  chon- 
nel  ond  eliminates  terminal  screw 
grounding.  Danger  of  domoge  or 
breakage  is  kept  at  a  minimum. 


Both  type  “M"  and  "MT'  Ter¬ 
minal  Blocks  have  ample  clear¬ 
ance  and  creepage  distance  for 
use  in  circuits  carrying  up  to  300 
volts,  15  amperes.  Type  "M"  is 
without  morking  togs.  Type 
"MT"  is  equipped  with  white 
fibre  morking  tags  which  in¬ 
crease  insulation  ond  provide 
circuit  identification.  Factory  os- 
sembled  in  from  1  to  24  terminals. 


Writ*  tor  Bullotin  DS-M9  TODAY — or  consult  our  con- 
doniod  catalog  in  tho  McGraw-Hill  floctricol  Catalog  tor 
Product  fngintars. 


CURTIS-DEVELOPMENT  &  MFG.  CO. 


T«rmlfiol  Block  Solos~-4S22  Wost  Moditon  Stroof,  Chicoffo  24,  llliMok 
Factory  —  Milwaukco  IS.  WIUMcin 


PRICES 

Model  110  Chronoscope  ....  $47S 
Model  211  Input  Adapter  .  .  .  $265 


From  10  Microsecoids  to  3  Socoids 

The  time  interval  between  any  two 
components  in  electrical,  mechanical  or 
electro-mechanical  systems  can  now  be 
meosured,  simpfy  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  Model  110  Ameri¬ 
can  Chronoscope  separates  the  Functions 
of  STARTING  and  STOPPING  the  meov 
urement  of  time.  Simply  connect  the 
Start  and  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  is  accepted.  This 
reading  is  indicated  on  the  Chronoscope 
and  remains  fixed  until  reset. 

For  complete  description  on  these 
and  other  Chronoscopes  and 
Adapters,  write  for  Bulletin  200A 
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'I 
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316  WEST  FIRST  ST. 

CBRPBItTIIR  ; 

MOUNT  VBU40N.  N.  Y.  j 

2S3 


ELECTRONICS  — Moy,  1951 


If  your 

thermostat 

requirements 

are  critical 


take  a  tip 
from  Fairchild! 


Temperatures  of  — 65®F,  or  lower,  would  cause  distortion  j 
between  structural  parts  of  their  new  high-altitude, 
precision  mapping  aerial  camera.  So  Fairchild  Camera  ! 
&  Instrument  Corp.  designed  integral  electric  heaters  | 
into  the  equipment.  In  order  to  maintain  an  efficient  j 
operating  temperature,  they  needed  thermostats  that 
would  stand  up  under  shock  and  vibration;  provide  ! 
long,  dependable  life — and  above  all — be  absolutely 
explosion-proof:  a  “must”  in  aircrsdt  service.  i 


They  chose  Edison  “Sealed -in-Glass”  Thermostats 
for  this  important  application  because  they  more 
than  met  these  requirements. 

Edison  Thermostats  have  many  other  features 
designed  to  meet  a  wide  range  of  critical  per¬ 
formance  requirements.  They  are  described  in 
detail  in  our  new  Bulletin  3009,  which  also 
covers  general  considerations  in  thermostat 
selection  and  application,  and  lists  specifica¬ 
tions,  including  available  mountings  and 
their  specific  applications.  Write  for 
your  copy  today. 

372  Lakaiid*  Avanu* 


INSTRUMENT  DIVISION  j 

THOMAS  A.  EDISON, 

INCORPORATED 

WEST  ORANGE,  NEW 

JERSEY 

NEW  BOOKS  (eoiitiiiiitd) 

type-A  transistor  point-contact  col¬ 
lector  is  absent  in  the  filamentary 
type,  although  this  is  in  part  com¬ 
pensated  by  the  length  and  the 
small  cross-section  of  the  filament. 
By  placing  the  emitter  well  to  the 
right  of  the  broad-area  base  connec¬ 
tion,  any  holes  emitted  at  the  base 
will  have  been  lost  by  recombination 
near  the  base  and  the  emitter  is 
thus  able  to  produce  a  current 
amplification.  Since  the  collector  is 
also  a  broad-area  contact,  the  cur¬ 
rent  gain  is  not  high  as  in  the 
type-A  transistor,  but  will  be  very 
close  to  (1  -f-  b)  where  b  is  the 
ratio  of  electron  to  hole  mobility. 

The  discussion  of  positive  feed¬ 
back  in  transistors  which  Dr. 
Shockley  gives  at  this  part  of  the 
book  is  brief  and  much  to  the  point ; 
it  is  highly  recommended  reading 
for  anyone  who  proposes  to  work 
with  transistors,  for  the  reason 
that  they  are  so  easily  ruined  if 
adequate  provision  is  not  made  to 
prevent  abnormal  currents. 

Type  p-n-p  Transistors 

The  p-n-p  transistor  has  no  point 
contacts  in  the  usual  sense;  it  “has 
the  expositional  advantage  that  a 
detailed  mental  picture  can  be 
formed  of  the  distribution  of  all 
the  atoms  involved.”  In  Fig.  7  the 
p-n-p  transistor  is  shown  diagra- 
matically.  A  single  crystal  of 
germanium  is  used,  having  a  nar¬ 
row  n-type  zone  in  the  middle, 
the  end  portions  being  p-type.  As 
shown  in  Fig.  7E,  there  are  more 
acceptor  impurities  in  the  end  sec¬ 
tions  so  that  conduction  is  primar¬ 
ily  by  holes;  in  the  center  section 
there  are  more  donor  impurities, 
hence  conduction  is  primarily  by 
electrons.  The  extremely  thin  re¬ 
gion  where  the  germanium  changes 
from  one  conductivity  type  to  the 
other  is  called  a  p-n  junction.  In 
the  figure  there  are  two  such  junc¬ 
tions  indicated  by  the  dashed  lines 
Jt  and  J,. 

As  shown  schematically  in  Fig. 
7G,  there  are  conduction  electrons 
present  in  the  «-type  center  or  base 
region  A,  and  holes  in  the  end 
parts  P(  and  P,  when  no  voltage  is 
applied.  When  voltages  are  ap¬ 
plied  as  in  Fig.  7B,  holes  flow  from 
Pt  into  A,  and,  if  AT,  is  very  thin, 
the  holes  flow  on  into  P,  where  they 
add  to  the  current  in  the  collector 
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^enmeticeUhf  SceUett 

DELAY  LINE 

Acme  has  engineered  many  differ¬ 
ent  types  of  delay  lines  to  cus¬ 
tomers'  requirements.  Among  them 
is  this  hermetically  seoled  unit  for 
o  rodor  system,  tapped  for  various 
delays  up  to  4  micro  seconds.  We 
will  be  glad  to  discuss  your  prob¬ 
lems. 


300  No.  lake  Ave  ,  Potodeno  4,  Calif. 
fotmtrlf  Acivc  A4«rol  Ote.  tnc. 

Wi»i  fiimi.  Dttij  Umi  •  MifiiiM  tMfkliws  .  S|«CI|I  If»i 
luiMii  t  Ckttn  •  TwmOI  Uaiftcul  t  S«ltii«d  WiMd  ladacttii 


HIGHEST  STABILITY  in  Quality  Communications 


In  today's  high-spoed  telegraph,  teleprinter  and  multi-chonnel  radio  conv 
monkation  systems— more  then  ever  before— utmost  stability  is  a  vital  need. 
Northern  Radio's  exclusive  answer  is  the  Type  105  Model  4  FREQUENCY 
SHIFT  KEYER.  Its  highly  stable  oven  hos  a  temperature  control  of  —  0.1*C 
of  60*,  with  heaters  on  4  sides  of  the  inner  oven— giving  this  unit  frequency 
stability  unmotched  in  the  industry.  And,  greotest  eose  of  operation  is  assured 
by  its  completely  direct-reoding  dials. 


Rac*- Setter*  in  Quality  Communication  Ctfuipment 


Over  IS%  of  the  torque  wronrhoi 
used  in  industry  oro 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 


in  incfi  ouecos  .  .  •  lecli 
pounds  . .  .  foot poonds 
Sites  from  0-6000 
ft.  lbs.)  jCX 


...desiped  by 
PROGRESSIVE 
ENGINEERING! 


Evory  UNIVERSITY 
product  is  built  to 
’  traditionnl  ttenderds  of 
I  quality  that  have  earned 
I  a  world-wide  reputation 
I  for  absolute  depend* 
I  ability.  Michest  quality 
I  materials,  skillfully  fab* 
I  ricated,  result  in  unsur- 
(  passed  performance  and 
I  extra  reliability.  “Pro- 
I  qressive  Engineering” 
I  assures  the  latest  design 
I  improvements  in  every 
I  piece  of  UNIVERSITY 
I  equipment. 


MODEL  6201  COAXIAL  SPEAKER 

You'll  find  no  compromise  in  the  model  6201—^ 
true  cooxiol  system,  completely  self-contoined 
with  LC  network  ond  ottenuotor,  ot  o  sensible 
price.  Full  ronqe  response  4S  to  15,000  cps, 
power  copacity  25  wotts.  Highest 
quolity  construction  throughout— 
seporotc  Alnico  V  tweeter  driver,  ex* 
elusive  UNIVERSITY  "W"  shape 
Alnico  V  "woofer"  mognet,  speciol 
cone  edge  treatment  for  longer  life. 
minimum  distortion,  ond  even  the 
fomous  UNIVERSITY  wide  angle 
"Cobro"  tweeter  horn  for  uniform 
dispersion  of  the  "highs  "  Vorioble 
ottenuotor  odjusts  "bolonce"  to  per* 
sonol  preference. 


The  4201 
must  be 
heord  to  be 
opprecioted 


cotolog,  pwbliihad 
for  •noinoor*.  in- 
stoHert,  service 


LOUDSPEAKERS  *  INC 

10  so.  KENSICO  AVI.,  WNHI  riAIHS,  N.  T. 
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The  Model  205  Variplotter,  highlighting  accuracy,  speed,  and  versatility, 
brings  to  industry  and  laboratory  a  new  tool  with  a  wide  field  of  application. 
This  instrument  will  present  on  o  30-inch  square  plotting  surface  a  precise 
graphic  representation  of  one  variable  as  a  function  of  another  variable, 
requiring  only  that  the  variables  be  expressed  by  d-c  voltages. 

ACCURACY  stotic  occurocy  is  .05  p«rctnt  of  full  scolo  at  70*”F.  The 

■  dynomlc  occurocy  overo^ot  .05  percent  of  full  scole  plus  the 

stotic  occurocy  ot  o  writing  speed  of  tV]  inches  per  second. 

CC|JC|T|VITY  standard  sensitivity  of  the  Voriplotter  is  fifty  oiillivolts 

*  per  inch  with  other  ranges  of  sensitivity  ovoiloble. 

DCCpQMSE  moximum  pen  ond  orm  occelerotions  ore  350  ond  150  inches 

w  I#  second  squared,  respectively.  Slewing  speeds  of  both  pen  ond 

orm  ore  10  inches  per  second. 

The  Voriplotter  may  be  adopted  for  special  use  by  the  oddition  of  accessories  selected  from 
our  standard  line — such  os  multiple  variable  conversion  kits,  low-drift  d-c  amplifiers,  onolog 
computer  components;  or  components  designed  for  your  specific  need. 

YOUR  INQUIRIES  ARE  CORDIALLY  INVITED. 


ELECTRONIC  ASSOCIATES,  INC. 

LONG  BRANCH  NEW  JERSEY 


circuit.  If  a  small  a-c  voltage  is 
inserted  in  the  base  circuit  (be¬ 
tween  N,  and  the  point  where  the 
two  batteries  are  connected)  the 
voltage  across  J  is  varied  so  that 
it  produces  a  variation  in  hole  cur¬ 
rent  across  this  junction.  This,  in 
turn,  varies  the  current  in  the 
collector  circuit.  The  factors 
and  Y  previously  mentioned  apply  to 
the  p-n-p  transistor  as  in  the  type 
A  transistor,  and  *  =  Py.  The 
value  of  s  for  such  a  transistor  is 
^  obviously  less  than  unity,  but 
power  gain  can  still  result.  Since 
electrons  do  not  readily  flow  from 
,  P,  into  N,,  the  dynamic  resistance 
!  r.  of  the  collector  circuit  is  high 
when  P.  is  negative  with  respect 
to  Nt.  Conversely,  the  dynamic  re¬ 
sistance  rt  is  low  because  the  emit¬ 
ter  section  Pt  is  biased  positive 
with  respect  to  iV,  and  a  small 
change  in  voltage  across  Jt  can  pro¬ 
duce  a  considerable  change  in  hole 
flow.  The  power  gain  is  approxi¬ 
mately  a’  r./rc. 

Descriptive  Theory  of  SemieoTidttctors 

While  a  general  idea  of  transistor 
action  and  semiconductor  phenom¬ 
ena  in  general  can  be  understood 
without  recourse  to  the  concepts  of 
i  theoretical  physics,  the  difficulty  in 
I  reasonably  interpreting  the  experi¬ 
mental  data  is  considerable.  With¬ 
out  an  understanding  of  the  prin- 
I  ciples  of  quantum  mechanics,  one 
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FREQUENCY  AND  TIME  MEASUREMENTS 

ACCURATELY  .  .  .  CONVENIENTLY! 


ANT  FACTOR 
MAY  RE 
MEASURED 
FOR  FIXED 
vaiue  of 
THE  OTHER 


Universal  6-in-One 

MEGACYCU 

FREQUENCY-TIME 


Tilt  oily  APPROVED  Moteblot  Systta 
ftr  Advoicid  Rodor,  Ctnatiicatitts, 
tad  Eltctrtaic  Eqtlpatat 

irt«z«  with  tin9l«  pl*c«  pkMtlc 

IumpH  oHat  oyHtofsdinp  odvantopM  In  cmmri-  | 
hly,  wiring,  mounting  and  eorvlco  In  Hi#  fluid,  j 

O  Remorable  contact  pins 
O  Single  hole  panel  mounting 
O  Pressure  sealed  to  75  psi, 
or  higher  when  required 

iroozo  "Monobloc**  Watorproof  ond  ProMuro 
Soolod  Connoctorz  ovolloblo  In  olumlnum,  brots, 
stool  ...  oil  tizot  ond  copocltlot  .  .  .  fully 
toetod  ond  opprovod. 

WRITE  FOR  DETAILS  .  .  . 

if  you  bovo  0  tough  connoctor  problem 
I  osk  BREEZE  for  the  onswer 


Now,  the  Potter  Instrument 
Company  offers  all  tn  one 
equipment,  the  features  here¬ 
tofore  available  only  in 
separate  counting  systems. 
Two  complete  countmg  chan¬ 
nels.  a  100  kc  crystal  oscillator 
time  base  and  unique  fating 
circuits  are  combined  to  firo- 
vide  the  new  FREQUENCY¬ 
TIME  COUNTER. 


Plooso  oddross  Inquiries  to  Dept.  4Z 


Corporationt,  Inc. 
41 K  South  Sixth  St. 
Newark  7,  New  Jersey 


M.S.  C. 

(Mass  Spectrometer  Checked) 

RARE  GASES 


for  PROMPT 
DELIVERY 


•  SOCKETS 

•  TERMINAL  STRIPS 

•  BATTERY  PLUGS 

•  ELECTRONIC  Connocthig 
•  Devices 


HELiUM  •  NEON 
ARGON  •  KRYPTON  •  XENON 


ipNDE  Roro  Gases  are  mass  spectrom¬ 
eter  checked  to  ossure  you  gases  of 
Anown  purity  and  uniformly  high 
quality.  Available  in  commerdol-sixe 
cylinders  ond  glass  bulbs. 

Unde,  the  world's  largest  producer  of 
gases  derived  from  the  otmosphora, 
con  meet  your  individual  needs  of  pur- 
ity... volume... mixture,  .containers... 


OaaaeR  ea  INDUSTRIAL  le  kaeo  Faer 
araduetlea  ralllae,  ta  kaae  yaor  eavtt 
dawa^by  dalKariae  ON  TIME  all  af 
raor  raealraaitata  la  ttaadard  Uactraak 
manaetiat  dorlaia. 

At  taatiallvtt  la  tha  IMd.  wa  ara  ora- 
parad  ta  Naai  at  yaar  larvlca  aar  aitaa- 
•Iva  faeilitlaa  far  tha  daalga  tad  era- 
Ructiaa  af  tpaalal  caanaetiae  davkaa. 
lacludiae  thaaa  raeelrad  far  mUltary 
•euleeaat. 

Our  rapraaantativaa  ara  lacatad  la 
ariaeiaal  eitiaa  thraeihaut  U.  S.  A. 
Call  ar  writ#  far  aaaipiaa  aad  lafar- 
•atlan. 


Phone:  ORegon  7-IMI 


LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARMOB 
AND  CARSON  CORPORATION 
SO  Boat  died  Sfrael  [1773  Now  York  17.  N  V. 
bi  Coaodot 

Bomiaiea  Oxygaa  Coaipoay.  Lmitod,  Toronto 


J  COUNTER _ ^ 

FIEQUENCY 

MUSUIEMENTS 

0  to  1  me  ro«oa  by  covnltAO  cycle* 
per  pra  tekcled  titee  or  by  meo«- 
wring  lima  pet  pra-iekcted  count. 
Accwrocy  0  001%  mtntmwm 

TIME  INTEIVAl 
MEASUIEMENTS 

0  to  10  lacond*  ±  10  micro- 

FIEQUENa 

UTIO  MUSUIEMENTS 

lotto  of  two  aalarnei  fraqvanciat 
con  ba  maowrad 

SKONOUY  FIEQUENCY 

100  he  cryttol  otethotor  wilK  di- 
wtdad  fraowarKtet  owoilobia  at  10. 
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Insulated 
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and  testing  of  foods,  biologicals,  equip¬ 
ment,  etc.  They  feature  metal  clad  in¬ 
teriors  and  exteriors  and  are  of  light 
weight  hermetically  sealed  construction. 
Rooms  can  be  expanded  by  the  use  of 
additional  panels.  With  the  addition  of 
auxiliary  instrumentation  they  will  meet 
all  Government  test  specs  including 
MIL-T-27.  Smaller  rooms  can  be  pre¬ 
assembled  at  the  factory. 

AUo  by  Bowur,  ttandard  •nvirenmaiital 
timvlofion  chombtri.  Wid«  tang9  of 
porformoftct  rofmgt. 


■  BOWSER  TECH.  REfRIO..  T«rryvilU,  Conn. 


S.nd  m.  mor. 

information  on  tho  foflowing: 

Wilk-in  Chmlien 

□ 

Nigb  AltIMe  Tests 

□ 

NRti  iNy.  Tests 

□ 

Mildew  HesistMce  Tests  □ 

lev  Tcae  Tests 

n 

Send  1  Dust  Tests 

□ 

Fungus  S  Humi6t)  Tests  □ 

Eiplosion  Pioof  Tests 

□ 

Noma _ 

_ Pa. _ 

City 

.Zone _ State—. 

_ 

BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  BOWSER  INC. 
TERRYVILIE  •  CONN. 


could  not  hope  to  rationalize,  for 
example,  hole  injection  or  the  move¬ 
ment  of  electrons  in  a  lattice. 

Although  one  may  have  become 
familiar  with  some  of  the  more 
basic  implications  of  the  theory, 
such  as  the  principles  of  least  action 
and  the  Pauli  exclusion  principle, 
it  is  often  difficult  to  acquire  a 
genuine  feeling  for  some  of  the 
more  abstract,  but  equally  import¬ 
ant,  aspects  of  quantum  theory.  For 
example,  most  texts  begin  the  dis- 
cu-ssion  of  wave  mechanics  by 
simply  writing  out  Schroedinger’s 
equation  and  leaving  the  student 
completely  in  dark  as  to  the  sig¬ 
nificance  of  >1/,  stating  merely  that 
it  is  an  unknown  wave  function. 
It  is  a  pleasure  to  note  here  the 
manner  in  which  Dr.  Shockley  pro¬ 
ceeds  to  attach  meaning  to  what, 
in  many  treatments  of  the  subject, 
is  most  apt  to  remain  but  little  more 
than  an  “unknowm  wave  function”. 
Mechanical  analogies  are  used  in 
the  early  discussion  of  the  wave 
ecjuation  in  such  a  manner  that  the 
concepts  can  be  carried  directly 
over  to  wave  motion  within  the 
crystal. 

The  Bloch  functions,  as  proper 
solutions  to  the  wave  equations  in 
a  periodic  system  such  as  a  crystal 
lattice,  are  introduced  in  an  early 
part  of  the  section.  Explication  of 
the  Brillouin  zones  and  periodicity 
of  the  functions  complete  the  basic 
foundations  for  the  complete  pic¬ 
ture  of  the  nature  of  hole  and  elec¬ 
tron  flow  and  the  theory  of  con¬ 
duction  and  the  Hall  effect.  The 
last  fifty  pages  of  Part  II  are 
devoted  directly  to  applications  of 
the  theory  to  transistor  electronics. 

Theoretical  Section  of  Book 

Part  III,  entitled  “Quantum  Me¬ 
chanical  Foundations”,  is  highly 
theoretical  and  to  discuss  its  con¬ 
tent  in  any  detail  would  be  outside 
the  scope  of  this  review.  Apart 
from  its  specialized  nature,  how¬ 
ever,  it  will  be  found  very  helpful 
in  connection  with  the  study  of 
Part  II.  For  example,  in  Part  II 
the  Bloch  wave  functions  are 
I  simply  set  down  as  the  eigenfunc- 
i  tions  of  the  general  wave  equation 
i  as  applying  to  a  particular  set  of 
I  boundar>-  conditions.  For  one  who 
I  dislikes  accepting  solutions  on 
i  faith,  it  is  quite  consoling  to  find 
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2.  Rfoducfion  of  embedments  at  our 
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3.  fneineer/ng  service  to  use  plastic 
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cally  mentioning  the  problem  at  hand. 

Emerson  &  Cuming  Co. 

Engineers  and  Manufacturers 


126  Massachusotts  Avanua 
Boston  15,  Mass. 
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equipment. 
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UofltiniMd) 


NEW  BOOKS 


them  derived  in  Part  111.  The 
simple  atom-transmission  line  ana¬ 
log  should  be  an  excellent  means  of 
gaining  an  insight  into  the  rigor¬ 
ous  derivation  of  solid-state  func¬ 
tions. 

Conelusion 

Technical  and  scientific  books 
written  by  one  who  has  not  taught 
a  course  for  some  years  on  the 
subject  of  the  book  often  fail  mis¬ 
erably  in  logical  presentation.  In 
view  of  the  newness  of  much  of  the 
material  in  Dr.  Shockley’s  book,  the 
degree  of  clarity  he  has  achieved  is 
noteworthy.  The  problems  given 
at  the  ends  of  several  of  the  chap¬ 
ters,  plus  frequent  reference  to 
older  books  and  the  periodical 
literature,  provide  additional  means 
to  insure  that  the  more  difficult 
parts  can  be  understood. — G.  D. 
O’Neill,  Head,  Solid  State  Section, 
Physics  Laboratories,  Sylvania 
Electric  Products  Inc.,  Bayside, 
N.  Y. 


ll  Is  exltamaly  important  to  get 
oguipmeni  out  and  through  to  the 
uaer  ioat,  and  yet  the  deiign  thould 
be  kept  economically  leaeible.  Alden 
Product*  Company  announces  a  new 
Basic  Chassis  Design  that  does  away 
with  extreme  techniques  to  give  rap¬ 
id  delivery  in  large  or  small  volume 

. provides  the  manufacturer 

with  a  chassis  assembly  ideally 
suited  to  high-velocity  production 

methods . the  user  with  an 

accessible  plug-in  chassis  that  makes 
equipment  easier  to  operate  and 
maintain. 


THUMBNAIL  REVIEWS 


ALTERNATING  CURRENT  CIRCUITS. 
By  R.  M.  Kerchner  and  G.  F.  Corcoran. 
John  Wiley  &  Sons,  New  York,  1951, 
third  edition,  S9H  pa^es,  $5.50.  JurBor 
class  textbook  for  en^ineerinit  colleges, 
revised  to  include  elementary  four-ter¬ 
minal  communication  networks,  an  addi¬ 
tional  method  of  wave  analysis,  design 
of  tuned  coupled  circuits,  and  three-origin 
vector  diagrams  of  polyphase  circuits. 
Problems  have  been  rather  completely  re¬ 
vised.  pew  problems  added,  and  minor 
changes  made  throughout  text  for  clari¬ 
fication  of  principles. 


RADIATION  MONITORING  IN  ATOMIC 
DEFEINSEI.  By  D.  R  Gray  and  J.  H 
Martens.  D.  Van  Nostrand  Co.,  New 
York.  1961,  122  pages.  $2.00,  Background 
Information  on  radiation  hazards,  based 
on  data  obtained  from  the  Federal  Civil 
Defense  Administration  and  the  Atomic 
Elnergry  Commission,  and  semltechnlcal 
Information  on  the  baf*lc  construction, 
characteristics  and  uses  of  specific  radia¬ 
tion  detecting  devices,  along  with  Instruc¬ 
tions  for  operation  and  maintenance. 
Directed  principally  to  the  geigerman  and 
others  whose  duties  include  responsibility 
for  radiation  safety  of  people  In  an 
emergency  involving  atomic  energy  haz¬ 
ards.  Covers  Geiger  counter  survey 
meters,  ionization  chamber  survey  meters, 
proportional  alpha  counters.  pocket 
chambers,  film  badge  dosimeters,  and  the 
AEC  emergency  monitoring  kit 


ARINC  SYNCHRO  SYSTEM  MANUAL. 
Available  In  limited  quantities  from  Aero¬ 
nautical  Radio  Inc.,  1523  L  Street  N.W.. 
Washington  5.  D.  C..  1950,  59  pages,  $3.00. 
Presents  a  review  of  simple  synchro  sys- 
tem.s,  the  theory  of  a  set  of  recommended 
standards,  and  includes  charts  for  design, 
testing  and  maintenance  of  a  complete 
synchro  system  of  in.strumentation.  Es¬ 
pecially  useful  is  the  chart  listing  connec¬ 
tion  codes  for  synchro  units  prc^uced  by 
different  manufacturers.  A  special  sec¬ 
tion  is  devoted  to  a  discussion  of  aircraft 
systems  using  synchros. 


Alden  Products  Company 


117  N.  MAIN  STREET,  BROCKTON  64,  MASSACHUSETTS 
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CONNECTORS  las  illustrated)  now  in  pro¬ 
duction.  We  are  prepared  to  meet  your  requirements  for 
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^  or  residence  school  catalog  by 
writing  to  Oapt.  2ISC. 


ELECTRONICS  — Moy,  1951 


291 


THESE  ARE 

STOCK 

ITEMS 


•  NO  TOOLING 

•  NO  DIE  COSTS 

•  FAST  DELIVERY 

on 

miL-T-27CAHSI 

We  can  supply  all  standard  sizes 
of  MIL-T-27  cans  with  or  without 
brackets,  weld  studs,  centrifugal 
hot  tinned,  blind  inserts,  com¬ 
pression-type  hermetic  seal  bush¬ 
ings  on  i/g",  1/2".  Vs"  centers, 
and  stamped  ratings.  Custom  sizes 
can  also  be  supplied. 

Other  HELDOR  services  include: 
special  tube  bending,  specialized 
screw  machine  products,  and  com¬ 
plete  hermetic  seal  assemblies. 

Get  complete  specifications 
and  price  lists.  ■fWf***r 
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HELDOR  METAL  PRODUCTS  CORP. 
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(continued  from  poge  152) 
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Company... 

Address..... 


HELDOR  METAL  PRODUCTS  CORP. 

Morr  Htw  A99HtSS, 

225  Belleville  Ave., 

Bloomfield,  N.  J: 


chestra,  which  gave  two  chamber 
music  concerts  daily  at  the  Phila¬ 
delphia  Radio  Show  of  the  same 
year.  The  performers  were  mem¬ 
bers  of  the  Philadelphia  Orchestra. 
Elven  this  early  attempt  could 
hardly  claim  to  be  the  first  one 
as  it  was  antedated  by  Theremin’s 
concert  at  the  Carnegie  Hall,  New 
York  City,  during  the  early  part  of 
1931.  The  same  period  witnessed 
numerous  similar  concerts  in  Eu¬ 
rope,  featuring  ensembles  of  elec¬ 
tronic  solo  musical  instruments  de¬ 
veloped  by  Martenot  and  Bertrand 
in  France  and  by  Mager,  Lertes  and 
Helberger,  and  Trautwein  in  Ger¬ 
many.  Incidentally,  Trautwein’s 
electronic  solo  instrument,  the 
“Trautonium”,  had  the  distinction 
of  having  special  music  written  for 
it  by  Paul  Hindemith,  the  well- 
known  modern  composer. 

That  the  crank-operated  solo  in¬ 
struments  of  the  type  described  by 
Meachem  were  not  commercially 
successful  was  probably  due  to  the 
fact  that  they  are  not  suitable  for 
the  execution  of  rapid  musical  pas¬ 
sages.  They  were  quickly  super¬ 
seded  by  solo  instruments  in  which 
the  selection  of  pitch  is  accom¬ 
plished  by  keyboard  control,  as  in 
the  writer’s  Emicon,  manufactured 
by  Pratt,  Read  &  Co.  in  Deep  River, 
Conn,  in  1932-33,  or  by  displace¬ 
ment  of  a  finger  on  a  string,  as  in 
the  Trautonium,  manufactured  by 
the  Telefunken  Company  of  Berlin, 
Germany  in  about  the  .same  period. 
Both  of  these  early  attempts  were 
commercial  failures,  due  to  a  vari¬ 
ety  of  reasons.  In  the  first  place, 
the  resistance  of  musicians,  both 
professional  and  amateur,  against 
an  instrument  requiring  a  com¬ 
pletely  non-conventional,  although 
relatively  simple,  playing  technique, 
was  considerable.  In  the  second 
place,  the  selling  price  of  the  in¬ 
struments  twenty  years  ago,  when 
the  quantity  production  of  elec¬ 
tronic  devices  was  still  in  its  in¬ 
fancy,  was  too  high  to  permit  reach¬ 
ing  a  sufficiently  broad  segment  of 
the  public.  Finally,  the  develop¬ 
ment,  manufacture  and  distribution 
of  a  practical  and  commercial  elec¬ 
tronic  instrument  of  this  type  re¬ 
quires  an  unusual  combination  of 
electronic  and  musical  talent  which 
was  impossible  to  find  within  the 
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HUbbard  2-7650 


Have  you  your  copy? 
If  not,  we’ll  send  you 
this  1250  page  book 
for  only  $1.50.  Write: 
RWT,  100  Sixth  Ave., 
New  York  13.  Dept.  E. 
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to  CVBiC  FOOT 

PORTABLE  ELECTRIC  OVEN 


30“  WM« 
25"  D««p 
24"  Hi«h 


E  I  S  L  E  R 

Tefe(n4iwtT(i€ 

MACHINERY 


.KOHOi** 

•  •BO******* 


TV  Sealing  Machine 


Mpchines  for 
Monufocturing 
Incondotctnt 
lomps,  Rodio 
ond  EUcfrenic 
Tuboi 


from  S"  to  Hofo  lA** 
Toltvliion  Tub# 

EISLER’S  Eltctronic  Equip- 
fflont  is  •specially  0«- 
siqned  ond  Built  to  your 
•voct  requirements. 

EIUIR  TRANSFOIMEIS 
STANDAtO  •  SffClAl 


wi  iwvin  TOM  MOimet  S«tot  f roio  %  to  500  KVA 


EISLER  ENGINEERING  C0.,inc. 

751  So  13th  Sf.  Newark  3,  N  J 


MODEL  4  1  0  -  A  • 

ULTRA-LOW  FREQUENCY 
OSCILLATOR 


with  froquancy  rang#  of 


fiATUR/NO: 


0.02-20,000  cps 


1.  BOTH  SINI  AND  SQUARI  WAVI.  3.  COAWUTtLT 
EUCTRONIC  OPERATION.  3.  EXCEUENT  AMKITUDE  CON¬ 
STANCY.  4.  LOW  DRIFT  AND  DISTORTION. 

OfiCAiPnON  This  osciliotor.  Model  410*A,  covers  the  sub-oodio  ond 
the  entire  oudio  ronge.  It  provides  both  sine  ond  spoore  wove  of 
ony  frequency  ronge  between  0.02  ond  20,000  cps. 

Precisely  ertgineered  ornl  constructed,  the  Model  410*A  Is 
ideal  for  m^icol  reseorch,  geophysical  and  seismologkol 
instruments,  and  design  and  development  of  servo*mechonisms 
~  ?^\ond  vibrotion  controls. 


KROHN-HITE  instrument  co 

'500  MASSACHUSETTS  AVE  .  CAMBRIDGE  39,  MASS  ,  U  S  a 


SINALITY 

iff  What's  The  Ri 


It's  The  One  That's 


LOOK  TO 


l‘R  f  tl  H  M  I  D  BY 
t  X  M  F  H  T 


RESEARCH 

DEVELOPMENT 


PRODUCTION 


The  Electrona  Corporation  is  staffed  to  provide  years  of  out¬ 
standing  experience  in  the  following  fields: 


Facilities  and  staff  available. 

Inquiries  will  receive  prompt  attention. 

THE  ELECTRONA  CORPORATION 

1064-1070  Clinton  Ave.,  Irvington  II,  N.  J.  Telephone  Essex  5-4617 


•  Instrumentation  for  nuclear 
radiation  measurements 

•  Electrostatic  generators 

•  Friction  voltage  generators 

•  Light-weight  power 
supplies 


•  Basic  research 
on  materials  for 
electronics 


•  High-voltage  stabilizer 
tubes 


•  Electric  contacts 


Model  PL-1  *92“  Vj 

REMOVABLE  SHELVES 

FOR  PREHEATING— DRYING 
—BAKING 

e  An  individual  oven  for  each  operator 
e  Eliminates  handling  and  hauling 
e  Can  be  operated  in  groups  or  bonks 
e  Costs  less  than  5<  per  hour  to  operate 
e  Plugs  into  ony  110  V  outlet 
e  Holds  8 — 2"  (  12"  x  23"  drying  pons 
(extra) 

OTHER  MODELS  $79.50  AND  UP 
WRITE— WIRE— ORDER  TODAY 

GRIEVE-HENDRY  CO.,  Inc. 

1650  W.  Hadden  Street 
Chicago  22,  Illinois 


BACKTALK 


cation  services. 


Plastic 


Cotton 


coot 

SWttO® 


OTHin  c 
SIZES 


Models  611  and  612  are  popular 
instruments  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi* 


TERMALINE 

DIRECT  READING 

R.  F.  WATTMETERS 

(DUAL  RANGE) 

MODEL  611-0-1$  and  0-60  Watts 
MODEL  612-0-20  and  0-80  Watts 
IMPE0ANCE-51</^  Olims 


They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

frequency  range:  30  to  500  MC  (30  to 
1,000  MC  by  special  calibration) 
Impedance;  51.5  OHMS  — VSWR  less 
than  l.l 

Accuracy;  Within  5%  of  full  scale 
Input  connector;  Female  "N"  which  mates 
with  UG-21  or  UG-2IB.  Adapter 
UG-146  U  is  supplied  to  mate  with 
VHF  plug.  PL259. 

Special  Scale  Model  ''61s"  are  avail¬ 
able  as  low  as  V2  watt  full  scale,  and 
other  models  as  high  as  5  KW  full  scale. 

Catalog  furnished  on  Request 


(coetinued) 
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same  organization  twenty  years 
ago.  However,  it  may  well  be  that, 
apart  from  the  present  emergency, 
a  similar  venture  may  have  better 
prospects  for  success  at  the  present 
time. 

Nicholas  Langex 

ffete  York.  N.  Y 


Author  Replies 


Dear  Sirs: 


Thank  you  for  your  invitation  to 
reply  to  the  comments  of  Nicholas 
Danger  on  my  article  “Electronic 
Music  for  Four”  published  in  the 
February  issue  of  ELECTRONICS. 

I  am  grateful  to  Danger  for  his 
contribution  of  historical  back¬ 
ground.  Not  long  ago  I  was  hunt¬ 
ing  for  such  information,  and  al- 
!  though  acquainted  with  Theremin’s 
and  Pechadre’s  patent,  I  found  lit¬ 
tle  else  pertaining  to  instruments 
using  continuously  tuned  oscillat¬ 
ors. 

If  we  assume  it  to  be  true,  as 
Danger  points  out,  that  what  I  have 
lightly  referred  to  as  “the  present 
state  of  the  art”  is  actually  similar 
to  efforts  of  twenty  years  ago,  then 
we  must  ask  why  there  has  been  so 
;  little  advance  in  these  twenty  years. 
The  answer  appears  to  be  that  ef¬ 
forts  to  establish  “crank-controlled” 
devices  as  serious  musical  instru- 
'  ments  met  early  discouragement, 

I  which  caused  interest  to  shift  over 
to  the  keyboard  type  of  control.  The 
resulting  electronic  organ  was  quite 
I  successful  and  captured  ELlmost  all 
'  the  subseqient  development  effort. 
If  this  shift  of  interest  had  not  oc¬ 
curred,  the  field  would  surely  have 
been  covered  more  thoroughly.  Per¬ 
haps  it  is  because  it  did  -occur  that 
the  Patent  Office  has  found  it  pos¬ 
sible  to  allow  my  application.  Patent 
No.  2,544,466,  which  includes  as  one 
of  its  claims,  “An  electronic  musical 
in.strument  comprising  a  plurality 
of  self-o.scillating  electronic  sources 
I  of  electric  waves,  rotary  manual 
means  for  independent  frequency 
I  variation  of  each  of  said  sources 
I  over  a  continuous  range  of  at  least 
]  one  octave,  means  for  independent 
amplitude  variation  of  each  of  said 
sources,  means  for  independent  in¬ 
terruption  of  each  of  said  sources. 


INC  ICCIUCI5 


typical 

I  —  17/40) 


(7/40) 

A-i 

SIZE  30  AWl* 
(6/38) 

o.i  _  cro-:®”:.. 

AXond.  TVWSTiD  CWU 

O.O.— '3®" 

59  F-4  _____ - 


•  Free  wire  samples  and  informa¬ 
tion  on  request.  Special  construc¬ 
tions  made  to  your  specifications. 


(ARE  COTRER 

TINNED  CORRER 
SILVER  RLATED 


MmiATURE 

PUXIBU  INSULATED 

WIRE  a  CABLE 

CABLESIEr 
E/H? }  SHIELDS 
BRAIDSIEE 

*TCNSOllTr$  CJEdMiv*  ptosHc 
fUfii'«pv»r«d  fibcrglet 

Loading  onginoon  tpocify  TENSOLITE 
Miniaturo  Wire  and  Coblo 

mln»otMri*otlon 
progroms  demond  Ibss  WBiphI,  Ims  cpocc 
ond  gr*a#«r  llBxIbility.  Only  TENSOLITE  U 
dBvotBd  BxclutivBly  to  this  llBld  —  ouuring 
yow  of  fosNr  torvico,  lowor  cott,  tvpromo 
quofity,  odvoncod  dotign  ond  know-how, 
ond  fpockilixod  focilltios. 


TENSOLITE 


instruments 


Compact 


Writ9  today  tor  pricos  on  ANY  dxmonsioB  or  quantify  of 
tub#  you  dooiro.  Asir  about  our  colulooo  acotate  tubos. 


INDUSTRIAL  CONDENSER  CORP 


^rr  ? S n  n'fi^ 


GRAPHITE  METALLIZING 
'  CORPORATION 

1055  NEPPERHAN  AVENUE.  TONKERS  3.  NEW  TORK 


AND  CONTACT  MATIIIAL 


50,000  possible  AR80R  sizes 

IMMEDIATE  DELIVEBY  on  "STOCK"  tisoa  of 
tquaro  and  roctonqulor  Dioloctric  Kroit  tuboo. 
from  H**  X  H**  to  1^**  X  2H***  Round  t\&bo« 
H"  ID  to  V  ID. 


ACCURATE  PAPER  TUBE  CO. 

852  N.  Noble  St.  Chicago  22,  III. 


•  non-woldlng 
choroctor 

k  •  mtw 


ASBESTOS  TUBES 

for 

CLASS  B 
TRANSFORMERS 


Tho  thMt  timo  brookdowa  Toltaqo  ol  a  wO  mcdo  D.C. 
eapacilor  it  not  lots  than  5  to  t  timot  fb#  oetnal  workinq 
▼oltaqo  at  20*— 


INDUSTRIAL  CAPACTTOBi  or#  uaTaryiaqlT  hoM  to  tbit 
lonanlo. 


Dttignod  for  maximtm  toloty  and  tbo  taoUott  potMblo 
▼oluBO,  INDUSTRIAL  CARACITOI8  art  Ibt  mott  wldoly 
otod  eopoeitor  In  Induttrlal  oppUcotlent. 


warn  today  roa  detailed  cataioo 


tor  BRUSHES 

•  for  high  curront 
density 

•  minimum  wear 

•  lew  contact  drop 

•  law  electrical  noise 

•  self-lubrkatlan 

CONTACTS 

•  far  low  resistance 


Little  tlieucht*ef  facts  abeut  eapaelters 


E 

E 


=  S  X  o  min 
=  Brookdown  Toltoqo 
=  Rotod  dx.  worUnq  ▼ottogo 
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Try  Rentier  for  Service-Tested 

*'Hard-to-Get"  Components 


t*  or4«»-  «l*c«rUol 

\  Ho  _ 


PLUGS  &  CONNECTORS 

lANANA  PIN  TYPES. ..JAN  SPECIFICATIONS 

Multi-contact  connectors  and  mating  chassis 
counterparts.  Melamine  or  alkyd  insulation; 
steel  or  brass  nickel-plated  shells.  Banana 
springs  are  heat  treated  beryllium  copper. 
Unexcelled  low  resistance  contact.  Highest 
quality  . . .  good  for  thousands  of  connects 
and  disconnects. 

Special  Connectors  to  Order — Miniatures; 
water  tight  and  pressure  proof  types  to  JAN 
specifications. 


Ramlw  Company  Ltd.  2101  Bryant  St.  Son  tronclKO  10.  CoHf> 

S^>tee /9/i"  tioNiits  m  nicfioaics  and  piastks 

I  SLOW  SWEEPS 

HIGH  SENSITIVITY 


r  N—  *  Band  Pass — DC-2me 

•  Sensitivity — Smv/cm 

TV  maximum 

•  Sweeps — .3  sec  fern 

to  3  usec/cm 

Type  512  Otcillotcope 

Accurate  observation  and  measurement  of  tiowiy  recurring  phenomena  it 
difficult,  if  not  impossible,  by  conventional  otcilloscopic  techniques.  The 
Tektronix  Type  512  Cathode  Ray  Oscilloscope,  combining  as  it  does  direct- 
coupled  amplifiers,  slow  sweeps  and  high  accuracy,  is  recognized  by  a  con¬ 
stantly  increasing  number  of  researchers  as  being  an  indispensable  laboratory 
tool.  New  and  fruitful  approaches  to  the  problems  encountered  in  research 
are  permitted  by  these  features.  $950.00  f.o.b.  Portland,  Oregon. 

n  r  /blr?  Vrkv  today  for  doloSoJ  ipocifkaHoo  of  Typo  SI2  ood  oritor  Toktroois  mtrvmoidt. 

^  TEKTRONIX,  INC. 


means  for  combining  the  electric 
waves  of  said  sources,  and  an  elec¬ 
tromechanical  transducer  for  con¬ 
verting  the  sum  of  said  waves  into 
sound,  whereby  a  plurality  of  play¬ 
ers,  respectively  controlling  said 
sources,  may  produce  polyphonic 
music”.  Incidentally  the  patents  re¬ 
ferred  to  by  Langer  do  not  show  an 
ensemble  type  of  instrument. 

It  seems  to  me  that  the  most  sig¬ 
nificant  thing  I  have  happened  to 
come  across  in  this  matter  is  a  sur¬ 
prisingly  encouraging  response  by 
various  samples  of  the  public.  The 
wobble  organ  started  as  a  joke — a 
rather  horrible  novelty — and  pro¬ 
duced  happy  enthusiasm.  People 
have  asked  where  they  might  ob¬ 
tain  one.  They  have  made  serious 
comments  on  such  things  as  the 
“sympathetic”  quality  of  the  vi¬ 
brato  and  blending.  They  have  spec¬ 
ulated  on  uses  in  hospitals  and  re¬ 
habilitation  centers,  and  in  musical 
education.  This  observed  pheno¬ 
menon  is  what  has  led  me  to  carry 
the  wobble  organ  up  to  the  stage  of 
an  Electronics  article. 

Let’s  not  be  too  serious  about  it. 
Let’s  never  mention  it  in  the  same 
breath  with  the  symphony  or  the 
pipe  organ  or  the  string  quartet. 
Nevertheless,  here  it  is  for  what 
can  be  made  of  it.  Maybe  the  devel¬ 
opment  of  twenty  years  ago  should 
be  resumed. 

L.  A.  Meacham 
Bell  Telephone  Laboratories 
Murray  Hill  Laboratory 
Murray  Hill,  New  Jersey 


Electronics  Quiz 

This  month’s  quiz  was  furnished  by 
Emil  M.  Anderson  of  Detroit,  Mich¬ 
igan.  For  his  contribution,  Ander¬ 
son  will  receive  our  check  for  five 
dollars,  as  will  all  contributors 
whose  problems  are  published. 

This  Month’s  Problem 

Assume  a  superheterodyne  re¬ 
ceiver  with  a  signal  input  to  the 
converter  of  frequency  f,  and  a 
local  oscillator  input  of  frequency 
(5/4) f.  Then,  in  accordance  with 
established  principles  of  converter 
action,  its  output  will  contain 
the  two  input  frequencies  f  and 
(5/4)f,  and  the  sum  and  difference 
frequencies  (9/4)f  and  Ysf.  The 
intermediate  frequency  amplifier 
is,  as  usual,  tuned  to  pass  only  the 
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\  SPEEDS  PRODUCTION  FOR 
(  GENERAL  ELECTRIC 


Panoramic  Sonic  Analyser,  Model  AP-1« 
ia  u»ed  for  iaolation  of  critical  fre<fiien- 
cies.  **Very  helpful,**  says  CE  Superintend¬ 
ent. 


QUICK  ANALYSIS  OF 


CRITICAL  FREQUENCIES 


in  hifji  speed  rotors  speeds  the  process  of 
dynamically  balancing  air-borne  gyro¬ 
scopic  instrument  parts. 


Panoramic  Sonic 
Anulyier,  Model 
AP-1  —  Specially 
recommended  for 
high  speed  analysis 
of  harmonics,  vi¬ 
brations.  noises, 
aconstics. 


PANORAMIC  CAN  HELP  YOU 


/  Wave  analysis  through  the  automatic  an¬ 
alysis  and  spectrographic  presentation  of 
\  the  audio  spectrum  is  an  invaluable  asset 
/  in  a  variety  of  applications.  Let  a  Pano¬ 
ramic  specialist  advise  yon  on  your  indi- 
\  vidual  production  problems. 


WgITE  FOR  FULLY 
DCTAILED  BULLETIN 


RRDIO  PRODUCTS.  INC 


10  south  second  avenue. 


MOUNT  VERNON.  N  Y. 


STANDARD  AND 


HEAVY  DUTY 


DIALS 


INVERTERS 


Quality— Specialty 


SPECIAL  CHECK  LISTS 


TRANSFORMERS 


•  LUMINESCENT 
•  SLACK  S  WHITE 


For  years  we  hove  supplied  leaders 
of  the  Electronic  and  Electrical  industries 
with  superior  specialty  transformers. 


•  MADE  TO  YOUR  SRECIFICATIONS 


For  Inverting  D.C.  to  A.C. 


PRECISION 

INSTRUMENT 

ERVICE 


Lei  us  quote  on  your  speciol  commer 
ciot  and  militory  requirements. 


A  reliable  source  since 
1941 


WE  MiPAIM,  OViMHAUL 
AND  STANDAMDIZE  LABOItATOItr 
AND  POMTABLi  INSTBUMiNTS 


Our  iobor«r«ry  it  wquippmd  with  n9w 


Write  us  todoy— or 
telephone  Granite-4-8000 


i««et  4  Nuflhfup  pol0nti9m9tfii  tr«nd- 
•rditoliofi  •qvfpm«nr  colibreft^  in 
Nrmt  of  rhc  Abtoiwl*  wfiift  whith 


Wf0  odupl^d  i'tlwrnoHunally  ot 
of  Jonyory  1,  994$. 


AIRDESIGN,  INC. 

241  Fairfield  Avenue 
Upper  Darby  2,  Pa. 


American  Tiuvision  t  Radio  Co 

Qunuftf 


650  EAST  GILBERT  •  WICHITA,  KANSAS 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  ran^e. 

Special  resistance  values  made  to  order. 


44  SUMMER  AVENUE 


yen  f«t  p«reMn*nt  occarocy 

*  come  tlie  rttiPeiice  wire  it  l^ked 
bi  ploct.  It  is  precision  positioned 
and  leoeided  Inlefrolly  widi  the 
lieesinf. 

i  Yoe  fet  pemomntiy  occerote  set- 
'*  tinfs,  smootli  action  ond  low 
eniforai  lorqee  provided  by  the 
stoinless  steel,  precision  trovnd, 
doeble  tiuead  leod  screw  feidiet 
Ibe  niovlnt  contact. 

»  You  fet  precise  positioninf  of  tbe 
'•  loovinf  contoct  becoese  of  the 
two  beorinfs  sepportinf  the  rotor 
osseinbly. 

f  ype  fet  food  rifid  termioals  be- 
’•  caese  they  ore  moelded  intepolly 
with  the  hoesinf . 

Terminols  soldered  to  ends  of  ro- 
'•  slilence  element  before  moeldinf. 
Entire  resislonce  ebevH  Is  on  into* 
frol  port  of  the  hoesinf. 

I  Yoe  fet  occerote  settinf  ond  re- 
^o  settinf  dee  to  onti-bockl^  vrinf 
in  contoct  felde. 

r  Yoe  fet'o  Bne  resoletlon  becoese 

•  of  the  lenffth  of  resistance 

wire  in  the  spirol  ekmenl. 

k  Yoe  feta  resislonce  oetpet  directly 
*•  proportionol  to  thofi  rotation  with¬ 
in  ^.1%  of  the  totol  resistance. 
Every  potentioeieter  fs  oetomotic- 
olly  emchlne  tested  for  lineority 
ot  101  p^nts. 


iOtG  IQUIPMINT  DIVISION 

THE  GEORGE  II'.  BORG  CORPORATtON 

DILAVAN  •  WISCONSIN 


ENG/NEEftS,  DESIGNERS,  PURCHASING 
AGENTS'  SAVE  TIME  AND  EFFORT 

with  the  E*l 


New  destgners  kit  contains  81 
standard  terminals  and  1 1 
different  headers.  These  mass 
produced,  economy^priced 
standard  ports  solve  practically 
all  problems  requiring  hermetic 
sealing.  Transparent  case  with 
labeled  bins  makes  it  easy  to 
select  the  correct  component 
for  your  needs.  The  E-1 
SAMPLE  KIT  is  available 
at  the  nominal  price  of 
$10.00.  Send  check 
with  order  or  request 
the  free  E-I  illustrated 
brochure  today! 


Write  for  these  descriptive  buffetins: 


difTerence  frequency. 

Now  suppose  that,  instead  of 
the  local  oscillator,  we  substitute 
a  modulator.  This  modulator  ac¬ 
cepts  the  signsl  input  of  frequency 
f  and  modulates  it  with  a  Toltage 
of  frequency  taken  from  a 
point  at  or  near  the  output  of  the 
intermediate  frequency  amplifier. 
In  accordance  with  principles  of 
modulator  action,  its  output  will 
contain  the  two  input  frequencies 
f  and  V^f,  two  side-band  frequen¬ 
cies  (%)f  and  (5/4)f,  and  higher 
harmonics  which  may  be  bypassed 
and  neglected.  Note  that  the  side¬ 
band  frequency  (5/4)f  is  the  same 
as  the  local  oscillator  frequency 
in  the  original  receiver.  The  other 
side-band  frequency  (*^)f  enter¬ 
ing  the  converter  would  produce 
beat  frequencies  with  the  signal 
frequency,  of  which  only  the  dif¬ 
ference  frequency  would  be 
accepted  by  the  intermediate  fre¬ 
quency  amplifier. 

General  Case 

Extending  the  reasoning  now  to 
the  general  case  for  any  ratio  n  of 
signal  frequency  to  intermediate 
frequency,  the  output  of  the  modu¬ 
lator  contains  the  frequencies 

and/- 

Considering  the  first  of  these 
two  terms  in  the  converter  action, 
we  obtain  the  following  expres¬ 
sions  for  the  sum  and  difference 
frequencies  in  its  output: 

(!)(/+  = 

(rejected  by  i-l  amplifier) 

(passed  by  i-f  amplifier) 
Considering  the  other  modulator 
output  frequency,  we  obtain  for 
the  sum  and  difference  frequencies 
in  the  converter  output: 

(3)/-h(/--f)=?/-4- 

(rejected  by  i-{  amplifier) 

(passed  by  i-(  amplifier) 

Thus  it  would  appear  that  we 
can  construct  a  superheterodyne 
receiver  with  a  modulator  operat¬ 
ing  as  described  instead  of  a  local 
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When  contact  is  made 
1  =  2.0  amperes  I'  =  0  volts 
When  contact  is  open 
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SEARCHLIGHT  SECTION 


SCIENTISTS 


ENGINEERS 


physicists 


challenging  research  and  ad¬ 
vanced  development  in  fields  of 

RADAR 
GYROSCOPtS 
SERVOMECHANISMS 
MECHANICAL  SYSTEMS 
ELECTRONICS  CIRCUITS 
APPLIED  PHYSICS  AND  MATH 
PRECISION  MECHANICAL  DEVICES 
ELECTRICAL  SYSTEM  DESIGN 
GENERAL  ELECTRONICS 
INSTRUMENTATION 
MICROWAVES 
COMPUTERS 
AUTOPILOTS 


Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term,  pre-Korea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 

ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  at  all  levels. 


Scientific  or  engineering 
degree,  and  extensive  technical 
experience  required. 


Write  or  telephone  Howard  I.  Gresens  at 


orne  ^ndttumentd  oJCaLoraton 

I 

INCORPORATID 

160  Old  Country  Road,  Mineola  Long  Island,  N. 


Write: 

Manager.  Engineering  Penonnel 

BELL  AIRCRAFT  CORPORATION 

P.O.  Box  1,  BuHolo  S,  N.  Y. 


ELECTRONIC 

ENGINEERS 


Excellent  opportunities  are  offered 
by  one  of  the  leading  concerns  in 
the  electronic  computer  field  to 
engineers  with  development  or  de¬ 
sign  experience  in  video  ond  pulse 
circuitry  or  test  and  maintenance 
experience  in  the  radar,  television, 
or  computer  fields. 

Send  complete  resumes  and  salary 
requirements  to: 


Development  Engineers 
for  Electronic  Aircraft  Armament 


ELECTRONIC  INSTRUMENTATION  •  ELECTRONIC  COMPONENTS 
SERVOMECHANISMS  •  RADAR  •  ELECTRONIC  PACKAGING  < 
CALIBRATION  AND  TESTING  ENGINEERS  FOR  PRODUCTION 


Job  openings  range  from  recent  groduoles  to  Engineers 
with  years  of  experience.  Send  complete  resume,  listing 
salary  requirements  and  availability,  to; 

Technical  Employment  Supervisor,  Station  483 


Personnel  Deportment 


THE  EMERSON  ELECTRIC  MFC.  CO. 

8100  Florissant  •  Sf.  Louis  21,  Missouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


3747  Ridge  Avenue,  Philadelphia  32, 
Pennsylvania 

Subsidiary  of  Remington  Rand  Inc. 


306 


Moy,  1951  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Immediate  Openings  for 

ELECnUCAL  AND 
RADIO  ENGINEERS 

with  experience  in  design  of 
electronic  circuits  and  con¬ 
struction  of  HF  and  UHF 
equipment  for  long  range 
programs  of  design  and  de¬ 
velopment  of  piloted  and 
pilotless  aircraft.  Liberal 
travel  allowances,  excellent 
housing  facilities  available. 

Submit  resume  to 

ENGINEERING  PERSONNEL  SECTION 

CHANCE  VOUGHT 
AIRCRAFT 

P.  0.  BOX  5907 

DALLAS,  TEXAS 


POSITIONS 

IN  THE  WEST  FOR 

ELECTRONICS 

ENGINEERS 

For  Work  in  Fields  of 

Radar 

Servomechanisims 

Telemetering 

Microwaves 

Communications 

NOW 

Direct  Inquiry  To 

FIELD  TEST  DIRECTOR 


Box  391 

HoUMiKin  Air  Fores  Boss,  Now  Mexico 

ELECTRONICS  — May,  1951 


ATOAAIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 

•  RELAYS  •  TELEMETERING 

•  PULSE  CIRCUITS  •  UHF  TECHNICIANS 

•  SERVO-MECHANISMS  •  INSTRUMENTATION 

•  LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  IQWPMINT  RtLATING  TO  THE  ABOVE 

CAREER 

DRAFTSMEN 

EXPERIENCED  CAREER 
DRAFTSMEN  WITH  NO 
COLLEGE  DEGREE. 


These  ore  PERMANENT  POSITIONS  with  Sondio 
Corporation  in  Albuquerque,  New  Mexico.  Sondio 
LolMrotory  is  operated  by  Sondio  Corporation,  o 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vocotions, 
sick  leave,  and  o  retirement  plan. 

Albuquerque,  center  of  a  metropolitan  area  of  ISOJOOO,  is  located  in  the  Rio  Grande 
Valler,  one  mile  above  sea  level.  The  "Heart  of  the  Land  of  Enchantment."  Albuquerque 
lies  at  the  foot  of  the  Sondio  Mountains,  which  rise  to  11,000  feet.  Climate  is  suntrf, 
mild  and  dry  the  year  ‘round. 


Make  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIV. 

SANDIA  CORPORATION 

SANDIA  BASE  ALBUQUERQUE,  NEW  MEXICO 


Physicists 
Mathematicians 
Electronics  Engineers 
Mechanical  Engineers 

Comtll  AerofiDttticol  Leborotery,  «n  effiliot* 
of  Corntll  University,  bos  permontnt  positions 
opon  for  mon  of  profoct  engineer  coliber  witb 
•dvonced  degrees  ond  experience  in  pbysia, 
Applied  nMtbemotics,  electronics,  ond  instrp- 
mont  design.  Assignments  ore  voried  ond  pro- 
fessionolllv  cbollenging  in  fitids  of  pur#  ond 
applied  physics. 

The  position  of  our  loborotory  it  bttwttn 
ImOSO  of  onivorsities  end  commorciol  reteercb 
institates.  We  believe  it  combines  mony  of 
tbo  troditionol  odvontoges  of  both. 

Inquirits  will  bo  troot^  os  confidentiol;  tboy 
should  bo  addressed  to 

Employment  Manoger 
Dept.  H,  Cornell  Aeronoutkol  Loborotory, 

P.O.  Box  235,  BuHolo  21,  New  York 


WANTED 

Rosoatch  and  Dovalopmont  Englnoori 
and  PhycicinU  with  oducatioDal  back¬ 
ground  In  mocbanical,  aloctrical  or 
•loctronle  onginoaring,  physics  or  an- 
ginaaring  physics  for  opanings  in  plant 
and  laboratory  instnimantation.  physi¬ 
cal  maosursmanls.  geophysics,  and  in¬ 
dustrial  eloctionlcs.  Prefer  persons  with 
two  to  lour  years  axpariancs  In  axparl- 
mental  research  design  and  derelop- 
msnt  oi  Instruments,  intricate  mechan¬ 
isms.  slaclronic  apparatus,  optical 
equipment,  sarro-mechanisms  or  allied 
iields.  Positions  ora  oi  immediate  and 
permanent  importance  to  our  operations. 

Wrtte  Personnel  Director 
Reaearch  eed  Derelepineiit  Dapartmaet 

PHILLIPS  PETROLEUM  COMPANY 
Bartlesville,  Oklahoma 
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SEARCHLIGHT  SECTION 


BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 


OFFERS  IMMEDIATE  POSITIONS  IN  ENGINEERING  FOR  THE 
DEVELOPMENT  OF  GUIDED  MISSILES,  RADAR,  SONAR.  SALARY 
COMMENSURATE  WITH  EXPERIENCE,  TRAINING  &  ABILITY. 


SENIOR  ENGINEERS 

Electro-mechanical.  Designs  for 
instrumentation,  sensing  instru¬ 
ments  &  servo-mechanisms. 


JUNIOR  ENGINEERS 
For  laboratory  design  &  tests  & 
field  tests  of  electronic  equip¬ 
ment. 


SENIOR  &  JUNIOR  ENGINEERS 

For  the  design  of  servo-amplifiers,  pulse 
circuits,  amplifiers,  antenna,  VHF-UHF- 
transmitters  &  receivers. 


Permanent  employment  in  modem  factory  with  excellent  working 
conditions,  including  health  insurance  &  vacation  plan. 

Periodic  wage  &  promotion  review. 

Addretf  Rtpliet:  ATT:  INGINllRING  PERSONNtL  MGH. 


BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 

11600  Sherman  Way  No.  Hollywood,  Calif. 


RESEARCH  OPPORTUNITIES 

The  Unlvarsity  of  Michigan  U  •xpond- 
ing  Ita  letaarch  organization  and  wiU 
hare  a  number  oi  excellent  opportuni¬ 
ties  open  in  Important  research  pro¬ 
grams  tor  engineers,  physicists  and 
mathematicians.  Work  ciossiiicatlons 
ore  in  the  fields  oi: 

ELECTRONICS 

(Experience  in  circuit  develop¬ 
ment  and  design  on  analog  ond 
digital  computers,  telephone 
switching  equipment  or  cathode 
rays  displays  preferred. 

SYSTEMS  ANALYSIS 
SIMULATION 

OPERATIONAL  ANALYSIS 

Researchers  have  an  opportunity  to 
complete  their  requirements  for  grad¬ 
uate  degrees  while  employed. 
Solarles  are  commensurate  with  train¬ 
ing  and  experience.  Applicants  are 
invited  to  send  a  resume  oi  education 
and  experience  to: 

PERSONNEL  OFFICE 

UNIVERSITY  OF  MICHIGAN 

ANN  ARBOR,  MICHIGAN 


P-B418.  Electronics 
ISO  W.  42  St..  New  York  18.  N.  T. 
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ELECTRONIC  ENGINEER 

At  Isasl  thrss  (I)  ysori  pott-coUsqs  SKpsH* 
sncs  in  dsvslopmsnt,  DC  ampUfisr,  digltcd 
computsn,  puls#  and  tsrro  design.  Estab> 
Ushsd  Company.  Nsw  York  City. 


{  The  W.  L.  MAXSON  ^ 

CORPORATION 

IS  SEEKING 

Outstanding 

ENGINEERS 

AND 

PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 

Immediately 

Minimum  Requirements  are: 

1.  Fivo  to  tsn  yoors'  exporionco  in  odvoncod 
oloctronics  or  in  scrvomschonism  ond 
computer  reseorch  ond  development. 

2.  Outstonding  record  of  ingenuity. 

S.  Ph.  D.f  M.S.  or  equivolent. 

Those  presently  employed  at  their  high~ 
est  skill  in  d^ense  work  need  net  apply. 

Pleose  send  resume  ond  solory 
requirements  to: 

The  W.  L.  MAXSON 

CORPORATION 

^  460  W.  >4th  St,  New  York  1,  N.  Y.  y 


ELECTRONIC 

ENGINEERS 

For  research  and  design  of  high- 
frequency  antennas  —  microwave, 
rador,  television,  and  many  others. 

Here  is  an  opportunity  for  perma¬ 
nent  employment  in  one  of  the 
world's  leading  ontenno  loboro- 
tories,  now  engaged  in  a  long- 
range  expansion  program. 

Excellent  salaries  and  many  bene¬ 
fits.  Ideal  working  and  living  con¬ 
ditions  in  suburban  Boston. 

Write  now  to: 

Mr.  F.  O.  Staves 
The  Workshop  Assoeiatos. 
Incorporated 

Division  of  the  Gabriel  Company 
135  Crescent  Road 
Needham  Heights  94 
Massachusetts 


SENIOR  PROJECT  ENGINEER 

NcxtioDolly  known  Monulocturing  Concom. 
locatod  in  a  plooxont  suburban  coinmua« 
Ity  on  Long  Island  Sound,  has  pormanont 
positions  opsn  for  Ssnior  Proloct  Enginoors. 
E.  E.  graduatos  with  a  minimum  o(  5  yoors 
•xpsrisoco  on  sloctro-mochonicol  dsvicos 
roquirod.  Somo  oloctronic  and  iroetionol 
horsspowor  oloctric  motor  dosign  dosir- 
oblo.  Good  salary,  working  conditions,  and 
•mployoo  bonoiits.  All  ropUos  hold  in  strict 
confidsneo.  Submit  comploto  rosumo  to 

P>P505.  Elf^ctronlcs 
830  W.  42  St..  New  York  18.  N.  T. 


DEVELOPMENT  ENGINEERS 

Outetsndini  osportunltiM  for  onflnoors  with  #•> 
volosMoflt  oxs^oneo.  Chslloosisi  sooitiono  svsll* 
Ohio  for  B.8.  or  silvsnesd  dotros  frsdsstM  Is  C.C.. 
M.E..  shyiki  or  soronautiesl  snalsMTisi.  Msrs 
than  two  year*  oxporianct  rsqulrod  in  rwaareh  sr 
dawolopmsnt  sf  alaetrsnle  and  slactreniachanlcsl 
•suipmsot. 

OfMinfo  for  sroiaet  and  tanlor  snsiRaart  Is  d-s. 
audio  and  rf  cirtuit  dselfn.  tarvo-siaehaslaaio. 
siiMilo  eontrolt.  olectrsnic  inttrssiontatiM,  lnatni> 
most  and  etmeturM  doslan.  so  well  aa  sraetlesl 
and  thooreticsl  aemdynamica  and  mataerofsty. 
Pensanant  swHiast  with  raoaareh  and  dtvalasmant 
laboratory  ansasad  In  impartant  ton|«tarai  fovam- 
siont  projacti.  Hiphly  interaotinf  and  divaroltlad 
work  for  mas  who  sra  eraativa  and  raaaurcsfsl. 

COOK  RESEARCH  LABORATORIES 

I4S7  Dlvaraay  Parkway  Clileads  14,  llllsala 


Your  Inquiries  to 
Advertisers  Will 
Have  Special  Value  .  .  . 

— for  you — the  advertiter — and  the 
publisher,  if  you  mention  this  pub¬ 
lication.  Advertisers  value  highly 
this  evidence  of  the  publicadon 
you  read.  Satisfied  advertisers  en¬ 
able  the  publishers  to  secure  more 
advertisers  and — more  advertiaers 
mean  more  information  on  more 
products  or  better  service — more 
value— to  YOU. 
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•3-22AF  $l.l« 
tS-iiR  .M 

tl-»SP  1.15 
.15 

S5>t$5  .15 


U>tll 

U>1RTY 

85-lSP 

U'lSpN 

U-IT 


7MBY 

7HCY 

75*FY 

7MGY 

714AY 

7I5AY 

7MB/C  DY 

7i5A 

7MA 


FULL  LINE  OF  JAR  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 

U0.7  UO-33  UO-S7  UO-103  UO-175  UG-236 

UO-ia  UO-24  UO-67  UO>103  UO-176  U0.2M 

UO-IS  Ua-27  UO-58  UO-104  UO-IS5  UO-355 

UO>l9  UO-27A  UO-83  UO-IOS  MX-195  UO>2BO 

Ua-21  Ua-29  UO^  UO-IOS  UO-l»7  U02S4 

UO>2tB  uo-ao  UOS6  UQ-109  UO-201  UO>274 

UCV22  UO-33  UO-87  UO.IA7  UO-206  ^•0-275 

VG-22B  rO-34  FOSS  UO-lTl  UO-290 

UO-SOS 


7f«D 

7S4AY 


KLYSTRONS 

2K53  7S7A 

2R54  7S7B 

2K95  733A 

417A  725A/B 


7i4A 

724B 

5411 


PL>325 

80-239 

80-264 

TM-201 


MC-277 

Mctn 

PU3U 

PL-3M 


PL-269A 

PU274 

PL>2S4 

PL>293 


M-SS8 

M-S6S 

M>S69A 

M-aso 


D-16S960  £8-686696-6 

D-1661S3  E8-689in>l 


RmI*.  Shaft  R«ai«.  Shaft 
46  SS  6K  t  4' 

46  6  14*  5K  5/6* 

166  SS  5K  1  Y 

166  1 6*  16K  SS 

366  SS  16K  Jr 

356  1  r  16K  I'i* 

566  5  14*  15K  SS 

566  1  3*  15K  |/3* 

566  5  r  36K  SS 

456  1/3*  35K  SS 

IK  SS  '  35K  I  4' 

3K  5  6*  i  56K  11/6* 

4K  SS  I  46K  SS 

5K  SS  I  56K  SS 

Oaal  **JJ'*  PataatlaMfttrs  . 

56  anal  88  168  atim  86  250  ahi 

Tripla  “JJJ"  Potaatiaaialan . 

I86K/I06K/I06K— H*  26K/I! 


K0LL8MAN  Tm  636-6240— 65/UV  100  ty  5  watte 

2650  RPM  aaw . $12.95 

DIEHL  Typa  FPE.25-II  75V  68fy  4  watte— 
"•w .  . 534.59 


UTAH  :ni 

G.E.  68  6828 
G.E.  68G-627 
G.E.  K-2446A 
AN/APN.9  (661756-561) 
AN/APN-6  (66I756.86S) 
AN/APN-O  (552-7266) 
AN/APN-6  <353-7251) 
WMtiaihoMa  132-AW 
WMtInfhaaM  232-AW2 
WMtiaflhaaM  232-BW2 


AC  VOLTS  INPUT  •  46 
DC  VOLTS  OUT  >  -  54 


AC  VOLTS  INPUT  •  U 
DC  VOLTS  OUT  •  14.5 

1.5  Ampa .  93.96 

3.4  3.65 

4.4.  5.45 

15.6  9.66 

17.5 . 13.56 

34 .  16.66 

59 .  35.56 

53  .  55.74 

96 .  43.34 


Swaapa  aay  raealytr  ttirawfh  Ite  taalaf  raata  aa6 
panaanaatty  raaarOa  fraaaaaay  aa6  tlaa  af  raaalyaO 


ANTENNAS 

AT-38A/APT  (76  ta  400MC) 
AT-49/APR-4  (366  ta  3300MC) . 
OZ-2  Laap  aataaaa  with  padaatal 

AN-74B  (129  ta  I56IIC) . 

AN-65A  (P/0  8CR-S2i . 


a  Eellpaa-Plaaaar  typa  1235-IA.  Oatpat— 30  VaRs 
DC  15  Aaiaa.  Braai  Naw — Orlflaal  Padiiat  $15.50 


SYNCHROS 

9«M  I.  3.  8.  6.  7  aa6  5  paaaratara.  aiatara.  aoatral 
tranafarmara.  6i6araatial  panaratara.  aa6  ilffaraatiBl 
aiatara  in  atack. 

IP  4DG  X  C.7f34i 

5B  4G  3JIPI  C-76349 

9CT  7DG  33IG1  C-76416 

5D  7G  3J1H1  C-78411 

5DG  A  C-44946-4  C-764U 

5P  B  C-54761  C-TfUl 

5G  M  <:-49465-3  C-78354 

9N  N  C-49464-1  C-76476 

Saiad  for  complata  llatlaS 


PG-41 

PG.57 

PG.47 

PG>6IA 

91 

PG-95 

PG-165 

PG-144 

PG-173 

PG*178 

RX-355A 

rG-355A 


PG-371 

595A 

594A 

GL-415 

KU-416 

KU-435 

RU>438 

KU-454 

WL-493 

WL-473 

WL-477 

WL-481 


OA4G 

ELCIA 

1C3I 

3A4G 

3B4 

3D3I 

5C51 

4C55 

C5B, 

C4J  ' 

PG-17 

FG-55 


733A 

875 
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METERS 

3  MA  DC  2V  R— SlMpaaa  Mack  aeala . $3.35 

500  Mlaraanpa.  DC— 2<  i*  raaaO  Saa  4.50 

1  aia.  DC  Faa  tyaa  (*  Mala  (raai.  (raai  aaaipt)  3.55 

500  BM.  DC  2Va*  R.— Gaaaral  Elaetfic  2.66 

2  aaip.  RP  2</t*  8a.— Giaiaaaa .  .  3.15 

5  awp.  AC  4>/.  R.— JBT . 4.11 

50  VAC  W  A— Gaaaral  Elaotrte .  2.95 

It  aaia.  Rr  R.-^wpaan .  4.65 

50  maip.  AC  S*/**  R.— Gaaaral  Elaatrk . 4.11 

5  amp.  RF  3*/r  R.— Waatan . 6.00 


MAGNETRONS 


COAXIAL  CONNECTORS 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pii.  MOV  Wn.  SM.  1 19V  2MVA  l-MlaM  far  90KV 

OC— 6.  C.  Farai  EIR— 3«H  a  irO . 9129.00 

PrI.  II9V  M  ey.  Sae.  II9V  290VA  lawlaM  far  99KV 
DC— 6.  E.  Fona  EIR— 20'H  x  l2'/,'0  .  1129.00 


VOLTAGE  DIVIDER 

G.E.  Cat.  02400806.1  taO  OOOIOMG.I  I7.240.400 


20  LOW  INERTIA  SERVO  MOTORS 


OIL  FILLED  CONDENSERS 

VDC  Prica  I  MFD  VDC 

400  9  .45  i  3  3000 

440  1.35  .1  3506 


HIGH  VOLTAGE  TRANSFORMERS 

6.E.— PH.  II5V  50  ay 

Saa.  ITSOV  50  MA— 12.5  KV  lat . $19.56 

6.E.— PH.  n5V  60  ay.  Saa.  62SO/3650/2600V  56  MA 

12.5  KV  laa . $18.56 

Raythaaa— PH.  IlSV  66  ay  8ae.  6560/6450V  CT  43 
MA  HanaatlaaJiy  laalaO . $22.56 


CRYSTAL  DIODES 

$I.I9|1N35  $1,491  1N54  $  .79 

1.69  1N35A  3.95  IN45  .94 

5.79  IN35B  9.39  IN93  1.69 

1.69  1N37  1.79 


AIA-^M  eaakal  Maa .  I2$.66 

A8B  Vatl— 6  alaaiaat  456  ta  940MC  TfO 

A9B  Yapl— Daaaia  ttaalLa6  6  ateaiant  .  12.70 

ASA  Yaal— DaaOla  ataakad  370  ta  430MC .  29.46 


TYPE  "J"  POTENTIOMETERS 
$1.25  each 


SOUND  POWERED  TELEPHONES 

U.  a.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A.29S  W.E.  D.I73SI9 
A.E.  6LS32BAO 
ANY  TYPE— 9I4.M  EACH 
TS-IO  Typa  HaaOiali . 9S.02  a*. 

F.W.  BRID6E  SELENIUM  RECTIFIERS 


WESTINCHOUSE 

HYPERSIL 

TRANSFORMER 

PRI.II9V.  tOCV  »i  KVA 
SEC  >1  ■  240V  .  I.90A 
SEC  S2  .  24SV  ■  I.SOA 
WT.  3S  LBS. 


TEST  EQUIPMENT 

•  1 .222A  sitaal  GMaralar  .  •  WJ.9S 

•  I.72K  Slo-al  Gaavatar .  HfOS 

•  VlkralaM  MaS.  210  Mtmr  .  ‘  94S.W 

•  TS.2n/TPS.|0— 3CM  FM  Tart  Srt  '  S32S.0S 

•  TN.IB/APR.I  Taalaf  UaH  900.M 

•  C.O  Galataa#  FIHtr  Tyaa  IF-lf  1 10/220  V  AC/OC 

20  Aaif. . *  90.0S 

•  T8.I27/U  Frfp.  Mrtar  w/tfam  IM.SO 

a  TS.I43/CPN  Ortlllawata . *  M9.fO 

•  Daaiaat  I79A  OMillawaaa  '  9229.00 

•  LM.20  Fraoaaacy  MtCar  *  940.M 

•  Gan.  RaOla  797- PI  Pawar  Saaaly  ’  <^.S 

•  Gan.  RaOla  (7S-F  Oteada . '  93S.M 

a  l-IM  A  SMaal  Gtaaratar  '  970.M 

a  T8.6/AP  Fnaaaacy  Mrtrt.  .  .*  942.00 

a  L  4  N  KS-7470  Nall  Vatt  ThI  Sat  .  9M.00 

•  A.W.  BwOrt  LaPa.  VM-29  VTVM  .*  90400 

P  TS-IOA/APN  Oalay  Lina  Taat  Sat  .  049.08 

a  TS.If/APQ.S  CallOratar .  97S.tS 

a  REL  W.II90  Frapaanay  Mrtar  100-220  Me. 922.00 
a  CWI.60AAG  Ranpt  CallPralar  lar  AS8.  ASC. 

ASV  and  ASVC  Rtdtra  . . 938.00 

a  CRV.I4AAS  Phantaai  Aataaaa  tar  Trmaamlttara 

aa  ta  400  MC . 911.79 

3  CM.  Pickup  Hara  Antanaa  . 90.09 

All  Itaaii  Naw  Exeaot  Whart  NMad  ■  (Ext.  Uiad 
Caaditlaa) 

MISCELLANEOUS  EQUIPMENT 

AaiaaraK  IB66  GaaiMt  Caantar  .  $  6.67 

P»«rMstat  1226— M5/236V  laaat— 6-276V  aat  _ 

^  6  aaia .  37.66 

G.E.  2CV2AI  8ac«a  AmplHlar  6.69 

Starry  A-3  Hydraalle  Sarvot .  3.65 

EIMAC  55  t6  lanlntiaa  Gaat#  5.65 

ATR  Invartan  6VDC  (a  110  VAC  60  ey  75W  16.65 

I0-6/APN.4  Indieatar .  29.56 

R.7/APS-2  Raeaivar .  49.56 

R.7t/APS-l5  Raativar .  46.56 

SCR-522  Tranicaivar  .  36.96 

RT-7/APN-I  Tranaeatear— lau  takaa  6.96 

FL-8  1690  eyela  6ttar .  1.37 

RM-29  raaiata  eantral  aalt.  6.66 

RM-14  raaiata  eantral  aalt  6.65 

RTA-IB  12/24  V  dyaawatar  46l66 

BC-I206.CM2  RacHvar .  7.69 

CY-230/MP6-I  Radar  Cansala  575.6^ 

G.E.  Tyaa  JP-I  partakla  earraat  traatfaraiar  32.56 
A8B-4  Radar  aaalp.  Caaitlata  66.75 

AN/APS- 13  laaa  takaa .  .  12.66 

T-6/APQ.2  laaa  takaa  . .  a .  16.56 

BC-645A  aaaiilata . 1866 

RCA  AVR.I6  Baaaaa  Ram  15.90 

TBY  Traaa-Rcavr .  29.66 

Plaaaar  Tyaa600-IB  lavaHara— 28VDC  ta  126V 
660  ey  7  aait  AC  (aaad)  22.66 

G.E.  laaarter— 2iVOC  te  120  VAC  860  ey 

780VA  14. . 36.5# 

Navy  80-3  RaOar  eaaitlata  $1260  06 

Navy  DP-14  Diraetlaa  Findar  caaitlata  $^.60 


PULSE  TRANSFORMERS 


UTAH 


UTAH  IB 

AN/APN.4  Black  (He. 
Pkilea  352-7146 
Pkilea  352-7150 
Pkilea  392-7071 
Pkllaa  392-7I7S 
Raythaaa  UX.7390 
W.E.  0-I9I3IO 


UO  VAC  H  WAVE  STACKS 
79MA  9  .96  I  I96MA  $1.56  I  396MA  $1.79 
tOOMA  1.16  I  366MA  1.97  1  466MA  3.66 

CONSTANT  VOLT,  TRANSFORMERS 

Fadaral— iRtat  95-I35V  66  ev.  Oat  ll$V  2I6W  $34.06 
Salt— latvt  90-l2$V66ey.  Om  l$.8V  2i$VA.  .824.70 

GENERATORS 

a  Eelltaa-Piaaaarty9a7l6-3A(Navy  Madal  NEA.3A) 
Oattat— AC  1 15V  I0.4A  800  ta  1400  ey.  I  DC  30 
Yalta  80  A«ti.  Brand  Naw  —  Orifiaal  Paeklaa 


THYRATRONS  A  IGNITRONS 


AN/APA-23  RECORDED 


DC  i.5Aa  aad  (raaarOar)  OO/IIOV  AC  80-2060  ay 
I35W. 

Oriflnally  daalfaad  ta  raaard  talea  ar  Maa-wava 
aiadiiwad  altaate  ra^vad  to  AN-APR-I*  AN/ 
APR.2.  AN/APR-4.  AN/APR-S.  BC-546.  S-27. 
SX.26.  BRAND  NEW  . $147.56 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.l-200.f7Pa  7.5  KV.  **C**  CIraalt  I  Mleraaae. 

266  PPSp  67  akan  iMaad.  3  aaatlaaa . ^$0 

7.$  E3.3.26S.f7P.  7.$  KVT^'E*'  CIrealt  S  alaraaaa. 

200  PPS.  67  akMi  laitad.  5  aaatlaaa . 8L78 

7.9  E4.I6.66.97P.  7.9  KV  **C**  CIraaH  4  aaatlMa, 

19  ailaraaaa.  66  P^S.  97  ahm  laiaad . $6.n 

IS  E4..9I-466-96P.  I$KV  *‘C*'  elraalt  .91  ailaraaaa. 
400  PPSa  50  akaia  iatad.  4  aaatlaaa . $12.00 


forms  20%  cos*  with  or^tr,  balanct  C.  O.  0. 
unkss  nt9d.  Ait  prices  f  .OM.  our  wortRoasa, 
PMfa.p  Ppntto.,  sabjacf  te  change  wifboat  nefko. 


LECTRONIC  RESEARCH  LABORATORIES 

|l021-A  CALLOWHILL  ST.  PHILA.  23,  PA. 

Telephones  -  MARKET  7-6590  and  6591 


UNIVERSAL  JOINT 

3/I6"  holf  »  3'8''  O  D. 

»  I  I/d"  long 

Steel  or  Aluminum 
50C 


fitERWNTOilN'GfeOj 


SEARCHLIGHT  SECTION 


WIRE  WOUND  PRECISION  RESISTORS 
2%  OR  BETTER 

1/4  Wott — 30( 

2  10.84  13. S2  82.54  301.8 

2  5  11  13. 8«  79.81  388.8 

3.5  11.25  14.98  105  8  414.3 

5  11.74  15.8  123.8  705 

8  88  12.32  18.37  125  2.193 

10.48  13.02  33  147.5  59.148 

230.4  100.000 

</l  Watt — 308 

.250  13.15  280  4.000  8.000 

.334  46  270  4.300  8. .500 

.502  52  298.3  4.451  14.825 

.557  55.1  400  4.500  15.000 

.827  75  723.1  5.000  15.750 

.78  97.8  855  5.900  17.000 

•  "■  ••‘5  1,500  6,500  30.000 

»  2.500  7.000  37.000 

0  2.850  7,300  ,50U)0» 

15  3.427  7.500  100.000 

1  Wott— 35* 

15  3.000  9,000  55.000 

270  3,300  10.000  85.000 

_ _  .  „  420  7.000  12.000  70.000 

tl.98pcrlM  3  39  1.000  8.250  23.000  84.000 

-  5.21  2,000 

1  Watt — 4S« 

344  100.000  130.000  280.000  320.000  520.000 

105.000  132.000  270,000  348.000  522.000 

120.000  200.000  296.000  .500.000 

128.000  „  lOO.OOO 

1  Megohm.  1  Wett,  1% — 85t:  5%— 45e 

2  Watt — 60< 

2.000  ■  •  4.385  5.000 _ 8.000 


NEW  COAXIAL  CABLES 


GEAR  ASSORTMENT 


Price  per  Price  i 

Ohm*  l.M«  Ft.  Ohms  l.«M 

RO-ft/U  76  $1M  RO-35  U  71 

RO-7  U  »7.5  eS  RG-37,U  55 

RG-16,  U  76  !*•  U  72.5 

Ra-21/U  53  IM  RO-41  U  67.5 

R(F-22A  U  115  IS6  KO-54  U  58 

Ha*24  U  126  24*  K(^55  U  53  5 

KG-26  U  48  975  R(i-57  U*  05 

RO-26  U  48  79  RU-58/U*  53.5 

kO-27^U  48  206  HC;-5tf  V*  73 

RO-29  U*  53.5  9t  R(}-77  U  48 

RO-34/U  71  175  RG-78/U  48 

*No  minimum  •rder— othert  290'  minimum 
Add  2S*«  for  order*  leu  than  1.000  feet 


brau.  Experimenter*  dream! 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL— ?«K*  dia.  0*100  in  36(P.  Black  with  silver  marks. 
Ha*  thumMock.  DRUM— 0-50  in  IW.  Black  with  liU 


BLOWER  Sr  MOTOR 

motor  27'»  V.D.C..  l/lOO  H.P..  8.900 
nuous  duty.  Has  mountinf  brackots.  Navy  nil' 


R.FTM.  Contii 
inspected  . 


ALLEN  SET  SCREWS 

8^2  z  1/  6  ! 


4-40Z  1  8 
4-40x3^16 


COAXIAL  CABLE  CONNECTORS  ALL  81ZRS 


NEEDLE  BEARINGS 


BIOS  1  2*  wide 


Wrapped — BALL  BEARINGS — New 

Mfd  in  on  width  Price 

Fafnir.43K  9  3  16*  1  2*  5  32*  $0.29 

N.n.  n  2*  1 3  s*  i  8*  i.to 

Fafnlr7M8W  1  37  64*  3  9  16*  5  16*  2.M 

Pafnlr949  2  I  16*  2  5  8*  15  32*  l.M 

TIMKEN  4  5  16*  6  1  4*  29  32*  4.29 


Angle  Adapter 
30c 
M.359 
83-iAP 

8S-1AC  90.42 

83-lF  1.30 

83>1J  .HO 

83-lR  40 

83-lSPN  ..90 

83.1T  1.12 

83-22AP  1.10 

83-168  .19 

83-185  .19 

UO-7  AP  2.14 

UG-121’  .03 


Socket  Hood 

40C  9c 

SO-239  83*  I H 

83.IR 

.03  U(V>85  U  .88 

.73  rO-87  V  .70 

.67  1*0104  r  .89 

1.10  rO-167  U  2.00 

.67  1(J-l7l  r  1.33 

.60  l  (i-175  U  .15 
M  VG-176  U  .15 
ux  T4i-197  t"  1.33 
1.8  -A  1  <;-206  V  .63 
14  HO  ,  ,  i:  1.22 

14.00  r(i-2«4  V  1.74 

.43  I  G-2S1  (1  .40 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONE?  WIRE!  WRITE!  YOUR  NEEDS 


CAPACITORS 

POSTAGE  STAMP  MICAS 

MMF  MMP  MMP  MMF  MMF  MFD  MFD  or  UA— M  I  L  O  P  Q  —write  for  ariees 
8.2  40  90  240  510  .  0011  .0051  BC  348— H.  J.  L.  P.  P.  Q  — wrrte  Tor  pi^ 

10  43  100  250  560  .<X)I2  .006 

15  47  110  300  580  .  0013  .  0062 

20  51  120  330  600  .  00136  .  0065 

22  56  125  350  620  .  0015  0068 

24  60  130  370  680  001625  .  007 

25  62  150  390  800  002  .0075 

26  68  160  400  820  .  0026  .  008 

30  75  175  430  910  .  0027  .  0082 

35  82  IKO  470  MFD  .003  .01 

39  85  220  500  001  .0033  '  » 

Price  Schedule  — 

8  2  MMF  to  .001  MFD  . 5i 

.0011  MFD  to  .001625  MU)  . 74 

.  002  M  FD  to  00H2  M  FD . I2i 

.01  MFD .  . 22« 


DELAY  NETWORK — ALL  1400l> 

T  1 13--ApproiL.  12  micro  »4t.  delay 
T  1 14 --.Approx.  2  2  micrit  mcc.  delay  '  , 

T  115  Similar  to  T  114  wltb  up  brought  cmt.  j 


99< 

each 


CHOKES 


DIFFERENTIAL 
115  V.,  60  Cyc. 
rC78249 
3>a*  dia.  x  iU"  long 
$3.95  eo. 


SAG  FUSES 

AMP  Per  IM 

»* .  M.99 

1 .  3.t6 

IH .  3.#9 


AMP  Per  199 
6  93.99 

10 .  3.99 

15 .  3.99 

20 .  399 


AMP  Per  199 

4* .  94.09 

44 .  4.99 

H .  4.99 

4, .  4.99 


SILVER  MICAS 

MMF  MMP  MMF  MMF  MMF  MMF  MFD 

10  51  120  270  470  875  .18)282 

IS  60  125  325  48S  MFD  .002H26 

22  62  150  330  500  .  001  003 

23  66  180  360  510  .  001625  .  0033 

24  68  200  370  625  .  0022  .  0030 

30  75  208  390  560  .  0023  .  005 

39  82  225  44)0  660  .0024  .0051 

40  100  240  410  680  .  0028  .  0056 

50  no  430  700  .  006 

115  466  750  0082 

Price  Schedule 

10  MMF  to  001  MFD .  19r 

.001625MFDtO  .0024  MFD .  29r 

.00282  MFDU»  0082  MFD  59r 


dampener.  4'aii 
•  in  ID  minute.. 
•ned>  .  .  94.50 

tor  !»el!«vn>.  and 


i>e  CdUxertetl  to  UI'M  M. 

(.'(invenrlon  <ihi-et  supplied.  •('<' 
Mounting  Brackett  —  lUakelit 
JUTcrvntiils  bhouD  above . 


4AG  FUSES 

AMP  Per  199 

2  .  92.99 

3  .  2.99 

3.2 .  2.99 

5 .  2.99 


AMP  Per  199 

10 .  92.59 

15 .  2.59 

20.. .  2.59 

25 .  2.59 

. .  254 


2J1G1  SELSYNS 

BRAND  NEW 

400  Cycle 

Can  be  uud  on  60  cycle 


Brand  New  METERS— Guaranteed 

n-l  Amp.  R.F.  24*  93.29  10  80  Amp.  DC  24^'.$2.25 
n-.xnn  vt»r  2U*.  3.50  O-T  5V  A.  C.  34*'  .  3.46 


SOUND  POWER  HANDSET 

Brand  New! 

Include*  6  ft.  (v>rd.  No  baiteriee 
or  external  power  aource  UHed. 


JONES  BARRIER  STRIPS 

Price  i  Type  Price  '  Type 
99.13  ,  4-UlW  99.39  0-141Y 

.19  !  5-141  .29  10-141 

.25  5-I4H4W  .37  17-141Y 

.53  7-141  .39  2-142 

.13  7-I41HW  .49  3-142 

.24  H-14t*4W  .56  2-150 

.24  0-141W  .94  3-150 


Type 

2-140Y 

8-140HW 

6-140 

10-140SW 

2- 141 

3- 14 1  *4  W 
3-141W 


Price 

99.94 

.59 

1.17 

.15 

.21 

.39 

.54 


Sound  Powered 
Chest  Set 

RCA— With  24  Ft.  Cord 

$17.60  per  poir 


TIME  DELAY  RELAY 

lUvtheon  CPX  24166  KS  16193-60  Sec 
•  115  V..  60  cycle  •  AdJ.  50  70  Sotvmrts  • 
24k  second  rery’cUng  tlm^— spring  return  • 
MicTo-HHltch  contact.  ttiA  •  Hold*  oN  a-s 
long  as  purer  i*  applie<l  •  Fully  caaed  • 
ONLY  .  SA.SC 


EQUIPMENT 

LAVOIE  Micro  Wave  Meter  Moilel  105.  360 

to  dtH)  Mes  . J 

JACKSON  .Vudio  (Kcillatnr.  Model  6.%.' . 

FERRIS  Staiidaid  Signal  (omratot  Model  4:-A. 

46  Ml**  . 

G.  R.  .Standard  Signal  iteiierator.  Mixlel  GR-P- 

:;nu,  i.'.-.hi.mdo  Ige^s  (’<.ilsi . 

RCA  Advan.isl  VolfMhmvst .  loX  Multiplier.  Retni- 
lar  A  no  KV  Pr-vb.*  Tvpe  WV  T'A 
BC-22I-E  Kreg  Meter  with  lloV  Power  Supplv.. 
TS.343,  U  Sig.  <^-n  Mea-urements  forp.— MMel 

THH  . 

BC>IOi6  Recerder  . 

ASB-4  6  I  n  I. . 

BC-I9I.N  (lU-  TutveH  Tuning  I'nlt . 

CLOUGH-BRENGLE  MiHtel  2::ii  rapaeitv  Bridge 


2  mtd 
4,000 
V.D.C. 
G.E. 

SPECIAL 

$3.95 


PRECISION  CAPACITOR— W.E. 

D-I6I270.  1  mtd  ^  2t»i  V1M~:  —40*  to-kOA'C. 


IN  34  Cryttal  Diode 


CARBON  MIKE— T-l 
5  foot  cord  and  PL6A 


THROAT  MIKE— MT  81-A— 2  mike*  in  iMther 
caM  with  56*  cord  A  PL66— Brand  Now . 


TIMING  MOTOR 


SPAGHETTI  SLEEVING— ataoftment— 99  foot . 91.00 


.91.95  Minimum  Order*  93. 


TYPE  "J"  POTENTIOMETERS 

Shaft  Ohms  yi 

1/2*  5K 

6  8*  lOK 

3  8*  15K 

RS.  30K 

8.8.  50K 

S.S.  dOK 

8  8. 

8  B.  lOOK 

8  8.  250K 

S/8*  1  mc«. 

91 .99  Each 


Ohms 

200 

300 

400 

600 

1.000 

1.600 

3.000 

3.800 

3.000 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RItienhouse  6-4927 


mmiir'4 


SEARCHLIGHT  SECTION 


MOTOR  GENERATORS 
DYNAMOTORS,  INVERTERS,  ETC. 


MMOirtio  Coatroller.  i  nMd  Rboot  «nd  Full  8i4 
ot  HpAr«  I*»rta  includlnc  AmiAturas  for  Oen- 

ermtor  and  Motor.  Full  spoca.  od  r«Qur«t.  NVw 
$28S.M 

2  KVA  MQ  SET.  O  Krefr  arid  Merritt. 

U5V  IX?  to  I20V  AC.  SO  cj.  IiUm  at  3  I*h.  R>ir(^ 
motor  on  208V,  50  cy.  New.  Kzpwt  crated  $165.00 

1.2$  KVA  MG  SET.  Allta  Chalmera. 

230  IH:  To  12U  At:,  eo  cy.  l  Vh  Fully  eocloaed. 
Hpia-sliproof  ball  Uearmf*.  ceutrlfufal  atarter. 

Mew  . $150.00 

Kit  of  Spare  Parta .  25.00 

MG.  Set.  Onan  MOOTS.  Nary  type  PIT 'll.  Input 
115/2;t0.  00  cy.  1  Th  Output  115,  4M0  cy.  1  Ph 
5.3  amps  and  20V  IX:  at  3.8  ampa.  New. .  $198.50 


120<iW  and  26V  DC  at  4  amps  New .  $295.00 

MG  SET  FOR  NAVY  TBS  TRANSMITTER. 

T%pe  Ct2-21302. 

440V  AC\  00  cy.  3  ITt.  1500  VA  to  STS  DC  and 
300V  DV.  New  . $69.50 


llOV  AC.  00  c\ 
Alao  a>ailable  for  64  rolta  Input,  ^me  price. 


OYNAMOTOR  —  l'>T»e  rF:04C  For  uw  with 
HTH.'iiT  TransmJtter-Il«reher.  Brand  new  In  e* 
port  caaea  . $9.50 

AMPLIOYNE-G  E.  Mixlel  .^.CM2IJJT.  4000 

R.P.M  5l»tor  t'ompouod  uound.  160  Watta.  In¬ 

put:  27V  IM"  thitput:  60V  Ih;  Sig  Corpe.  I'  S 
Armj  MG-2T  B.  New . ^6.50 


.SAM31NJlitA.  Input 


AMPLIOYNE-»Mi  _  _  . . . 

fT  volts  44  Amp^  .  s^UO  itl’M.  Output;  60V  I>r  at 
8.8  amps.  .530  Waits.  New . $22.50 


INVERTER  -Leland  Elec.  Co.  Model  1*E2«0A.  In¬ 
put:  2sV.  IK’.  38  Ampa.  Output.  80V.,  800  cr. 
4>*6  VA.  New  . $17.50 


R.P.M.  400.  New . !  $22.50 

400  Cycle  Gefierater.  Oeuphysical  Inst.  Co.  Model 
24-A.  Delhera  IS  kw  alngle  ph.  or  8S  kw>-3  ph 
reconnectable  for  120  and  240  rolta.  iXive  spe*-.] 
reuuired— 1T14  RPM . Price  $325.00 


BC-348  RECEIVER  PARTS 

Dial  Medianlsm  aaembUes.  lat.  2nd.  3rd,  4th  I.F 
tramsformera.  C.W’.  ouc,  and  xtal  filter  trans.  with 
itals.  All  R  F.  cOtls.  Front  panels.  Rhuck  mouci.s 
I^ge  quantity  ndar.  hardware  tub  aaaembllea.  etc. 
Write  your  requirements. 


MISCELLANEOUS  EQUIPMENT 

TS-12T  r  I..avoie  Freq.  Meter— 3T5  to  T25  MC. 
T8  47APU  Test  .Ret  40  to  300  Mt' 

213  .4  DuSlont  r  R.  M<KluIation  Monitor. 
IU’120::H  APN  4  Te^t  Set. 

78B  BtHinton  SIg.  Gen. 

6233A  H  P.  Interpolation  Oac. 

TS-102A  'AP  Tpst  Set, 

TS  13  APN  Te«  Set, 

TS-4R7-r  Peak  to  Peak  VT\'M. 

BC-22IAK  Freq.  Meter. 

I.M-13  Freq  Meter. 


MICROWAVE  RECEIVERS 


AN/APR.4  Recehe 
t3H-«ft  MCI  TN-i; 

AN/APR-5A  RecelTera.  1000 


MODEL  AN/APA-IO 
PANORAMIC  ADAPTER 


receiver  with  I  F.  of  4.’>.';ke.  S.Smc.  or  SOmr. 

W'itb  21  tubes  including  it*  scope  tube.  Converted 
deration  on  US  V.  60  cycle 


RADAR  ANTENNAS 


Type  SO- 1  tlO  CM.l  Complete  assemhlv  with  re¬ 
flector.  wareguide  ooizle,  drive  motor  and  aynchroe. 

etc.  New  in  original  ca<-es .  $279.50 

Type  SO-3  «3  t'M  i  8utfa<v  St-an-h  tvpe  complete 
with  refles'tur.  drive  motor,  \vnchro,  etc.,  imt  les«. 
nliiiiihing  New  in  original  t*ase-.  $189  50 

Type  SO-13  UO  CM.l  Complete  assemhlv  with  24* 
<lisli  w:th  reedl>a<-li  dipole,  t'omplrte  with  Rvn- 
chroH,  drive  motor,  gearing,  etc  New  in  nrigiiial 


S.  G.  RADAR  EQUIPMENT 

Novy  Yord  Spores  for 
Model  SG  Rodor 
Consisting  of  the  following 


2  -CRP  20ABM  Rectifiel 


Uniu  for  m*>du- 
I'nlta  for  Radar 

HP-33.\.MI  Modulation  Generators. 

2  — i'RP  46.4Hi>- 1  Radar  Rev'eivert  (Including 
H  fMVy  tiain  I'ontrob  f'W  Range  and  Train  In¬ 
dicators!. 

2— Clip  H0.\.\N'  Htgnal  Monitors. 

2  lump 
a^st'inblit 

plexibg  luhe  rarity  a.sMeinblies. 


.'ontactM,  crystals,  thermostat.s,  R.F.  tnduc- 
capacitors.  sockets,  test  espiiiiment.  cables, 
ors.  etc.,  as  ll.strtl  in  .Navy  Spare  Parta  Lltt 


e<l  citndltion  packed 


in  oiiginal  iiirtal  spare  parts  tiox 


RADAR  COMPONENTS 

CRP-2.3.\(X:  I.A)ad  Dividers  for  use  with  S  G 
.M'xlerni/atinn  Kits.  New 

CRM-SUAFO  Nary  type  Radar  Repeater  .Adapters 


-mblte- 

Radar  Crvstals  Itavtiieon  9s. 35  K 
Tv(k>  SO-U  Radar  Modulator. 

Tvpe  St  I- 1  Tran'-mitter  Recetrers, 


400  CYCLE  TRANSFORMERS 

AUTO.  4IKI  cy  <!  K.  «'«  No  «(I01»4 

KVA  .»45»- VolU  460  343, 130, 115.  Nf^ 

FILAMENT.  40O  J60O  cy  Inoul:  0  T.3  !10'»5  10.'. 
115  IJ5V.  Output:  5V3A  3V3A/5V3A/5V3A.5V6A 

5V6A  4  3V6A,  6  35A.  New  . «.»» 

THVRATHRON  POWER.  lOfl'lSiHI  cy.  lUvIliran 
rx  »«;6.  41MI  16110  cy  Prl:  115.  .'tec:  50  0  50 V  jt 
1..5A.  6  3V  At  1  JA.  Te«t  r.m.i.  ITSO.  New..».75 
PLATE  WECO  Kil9540.  400/800  cy.  Prl:  115V.  Sec: 
13.'0)  0-1350  At  .0.57A  (1700  V  TltAll.  ElecetAt 

shlded.  WL  1.3  IbA.  New . K.85 

PlAtA.  TAocdAnoii  6T466S9.  16,50  VA.  Prl:  105- 
120V  .500  cy.  1  I’ll  Hec:  5600V.  Center  tAPPe.1 

1  5KV  iniiuUtloi,.  BrAUd  new . W6.50 

SCOPE  PL.  A  FIL.  WECO  »5S6.  400  1400  cy 

Prl:  115.  IIV  Wilg  112.'iV  At  (OOiA  Kll.  Wd,s 
6  1V4.5  2,.5V1  75A  6.4V.6A.  Elr.'etAt  «hlded.  Wt 

1  4  Ibe.  New  . «.75 

FILAMENT.  400  1400  epe  WKt'O  K80558  IM: 
115V.  8«,-:  8.lVt.l5A  e.35V1.5A  Elrc«tAt  slilded 

Wt.  0  5  llw.  New  . *193 

PLATE  A  FIL.  40fl'1600  cy.  Prl:  0  80/115V 
Met:  A1  =  11|(6V1M'  At  1.5MA  Sec.  »1=400V1M- 
At  13051.5.  Kll.  Secs:  6  4V4  3A/4  35V0.5A.  (In, 

l.50flVi  .'.V1.5  jVlA  .  W.95 

RETARD.  400  cy  WKA  -J  KS9390.  4  Henry 


60  CYCLE  TRANSFORMERS 

FILAMENT.  Ua)ihe.)n  Hvpersll  Cure.  Prl:  ll.'.V 
Sec;  6  :iV22A  6.3V2  4.\  rt.3V2.26A/6.3Vt»  6A  Ins 

f«»r  ITiNiV  .  $5.95 

Hifh  Rectanca  Trans.  O.  K  type  Y  S502A. — 6U  cy  . 
V.iltaae  Il2uy-I33.  Indurian* V  II  V.  Winding  ir;*» 
llnirieH  tmtput;  Peak  Voltage  22.XKV  Cat 

H:itNiM5'iGI  New .  .  .  -  $89.50 

High  Voltage  Trans.  Westlnghnuse  Prl;  U5.  60  cy. 
Se»';  IS.mXi  tVT-e  60  M.\.  Good  for  Hi  IN*t  te»d  set 
UD  . $32.50 


PULSE  TRANSFORMERS 


And  5000V  peAk  Wd|.  l  l  =  lN  nlintA,  Wd6.  l-S=;l 
ohm.  Lof\5  .l6  1  3=  073  , OKlH  At  100  CPA. M.OO 
PULSE.  \5Et  t>  KS  161310.  50  KC.  to  45IC.  14^ 
IllA  X  ir»'  nifh.  110  to  1350  oliras.  New.  .»3.95 


RAYTHEON  VOLTAGE  REGULATOR 


HIGH  VOLTAGE  CAPACITORS 

.25  MFD..  20KV  HS5S 

.29  MFO..  I5KV  M  OO 

5  MFO..  25KV  « 

I  MFO..  I5KV 

I  MFO..  7.5KV  U  S® 


PARABOLOIDS 


SOUND  POWERED  PHONES 

WelUrn  Electric  No.  11173311.  Type  l>  OomhlnA- 
tii>n  hea<lset  and  clHwt  mi(*rophODe.  Brand  new  In 

eluding  2U  ft  of  rubber  covered  cable . $17.50 

Automatic  EIoc.  Co.  No.  Ol>4.3AO  .similar  to 
abt.ve  hut  Including  Thrcmt  nihmplu.ne  in  addition 
to  rh.sf  microphiine.  Brand  new  with  20  ft.  rjibher 

ciwertHi  ratde  . .  • ,  • 

U.  S.  Instrumont  Ca.  Nary  Type  AI  I>t  No.  A-260 
ALT  1.  t  i*mplete  with  20'  cable  and  nary  pbig 

Brand  new  . $17.50 

W.  e.  typeTS-IOM  Handset.  New . $18.50 


■ 

All  prices  indicated  ore 

FOB  Bronxville,  New 

York.  Shipments  will  be 

■ 

mode  vio  Railway  Ex> 

press  unless  other  in- 

structions  issued. 

ELECTRONICRAFT 

-  ,  INC 

.27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE;  BRONXVILLE  2-0044 


SWEEP  GENERATOR  CAPACITOR 

High  Speed  hall  liearings.  Split  stator  silver  plated 
coatial  type  -VlO  rornTd.  Brand  new . $2.50 


WESTERN  ELECTRIC  CRYSTAL  UNITS 
Type  CR-iA^AR.  Available  in  quantity  Rdlowing 
fre«)uencie^  fundamentaU. 

.*>9 1 0  6350  -6370—6470—65 1 0  —861 0—6376—6690  - 
6940  -7270— 7350— 73»0— 7390— 7480— 751*0-9720- 
Kllocvclea. 

$1.25  each 


All  merchondise  guoronteed 
Immediate  delivery,  lubject 
to  prior  sold. 

All  Prices  Sub/ect  to 


L 


Change  Without  Notico  I  H 
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ELECTRONICS  — A4oy,  J95I 


SEARCHLIGHT  SECTION 


mfAEDiAJE  DELIVERY  OF 


:  DELIVERY  OF 

^7  <5^^  lIl^N 


NIATURE 
SWITCHES 


This  list  of  brand  new  standard  brand  miniature  switches  rep> 
resents  only  a  few  of  many  types  in  stock  at  Wells.  Large 
quantities  of  most  types  are  on  hand  for  your  immediate  re¬ 
quirements.  Write  or  wire  for  quotations  on  switches  not  listed. 


Stock*  M(r 
41INC2  ACRO 
41MM2  MU 
4IMCS  MU 
41MC2S  MU 
4IMC17  MICRO 
41MC16  MICRO 
4IMC7  MICRO 
41M062  MICRO 
41MD44  MICRO 
4|MDi3  MICRO 
4IM023  MICRO 
4IMLH  MICRO 
41MDS1  MICRO 
41M02  MICRO 
41Mf)2l  MICRO 
4IM0SI  MICRO 
41M0S  MU 
41MII  MU 
4IMCI2  MICRO 
4IM034  NLIXON 
41M06S  MICRO 
41MD60  MICRO 
4IMC11  MICRO 
41M0(1  MICRO 
41M041  MICRO 
41MOS4  MICRO 
41M06S  MICRO 
4iMC32  ACRO 
41MC19  ACRO 
41M0I  ACRO 
4IMD27  ACRO 
4iMC31  MICRO 
4IMClt  MU 
4IMD1  MU 
41MDS&  PHAO 
4IMC2I  ACRO 
41M04S  ACRO 
41MD22  ACRO 
41MD2S  ACRO 
41MC2S  MICRO 
41M047  MICRO 
41MD9  MICRO 
4iMCI0  MICRO 
41MC4  MICRO 


Ttp#* 
2M03IA 
AC210IBB 
APB23S 
APG2iO 
B  1 
B  IT 
B  14 
B  R 
B  Rill 
B  RSX 
80  RU2 
BZR041 
B2  R37 
B2E7RQT2 
B2  7RST 
BZE2RQ9TNI 
CUM  241SS 


Contact  Ftg.  Prict 


SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 

SPOT 


ESI92070 
G  R2G 
GRL 
GRIS 
G  RL3S 
G  RL43 
GRS 
G  RS3$ 

NRO  7 1P2TSPI 
HRO  7  4P2T 
HRRC71A 
HRRO  7 lA 
IN  11  H03 
MLB  321 
MIR  143 
PS  2000 
RC7IP2T 
R01P2T 
R02M 
R02M12T 
R  RS 
R  RS13 
$W  IK 
WP3MS 
iMPSM3 


SPOT 

SPOT 


Slock  ff 

41MOS3 

41MC27 

41M04I 

41M033 

41M016 

4IMD43 

4IMCI5 

41M036 

4IMC24 

41MC23 

41M0S4 

41MC9 

41MD)7 

4IMD3I 

41M01I 

41M13 

41M12 

4IMC21 

4IM037 

41MC& 

41M04 

41MO40 

4IM024 

41MC1 

41M013 

41MDK 

41MC14 

41M049 

4IM032 

41MC13 

41MD2S 

4IMC30 

4IM059 

4IM020 

41M042 

41MC22 

41M044 

4IM0S2 

41MCf 

41M01I 

41M039 

41MC29 

41M02G 


MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

ACRO 

ACRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MICRO 

MU 


TWI 

WPSM5 

WZ2RST 

WZ2RT 

WZ3PW2 

WZ7R 

WZ7RQ1T 

WZ7ROT2 

WZ7RST 

WZeZRQTN 

WZE7RQTN 

WZRtX 

WZR31 

WZR3I 

WZRO 

WZRlt 

WZRQ41 

WZV7R09TI 

X7S7 

XCIA 

XD4SL 

VZ 

YA2RLE40t3 

YZmTCl 

VZ2VST 

TZ3R3 

YZ3RITC2 

YZ3RW2T 

YZ7RQ9TE 

YZ7RST 

YZTRAt 

YZRQl 

YZRQ4 

YZRQ41 

YZ7RQT 

YZRTXl 

I 

Blut  Ship* 
BIwa  DM 
Red  OM 
Open  Type 
Green  DM 
Green  OM 
I  Preersien 


Contact  Fit  Price 


I  4S 

3  n 


SPOT 

SPOT 


SPOT 

SPOT 


Order  Direct  or  Through  Your  Local  Parts  Distributor 


e 


PARTS  SHOW  VISITORS: 

Be  sure  to  visit  our  new  Chicago  Ave. 
display.  Plenty  of  free  parking. 

SEeley  8*4143 


WIDE  SELECTION  OP  ELECTRONIC  COMPONENTS  AT 

WELLS 

•  Tubes  •  Resistors  •  Condensers  •  Wire  and  Cable 

•  Volume  Controls  •  Co-ax  Connectors  *  Relays  •  Rectifiers 

•  Transformers  •  Chokes  •  Micro  Switches,  Toggles  •  Antennas 

•  Accessories  •  Electronic  Assemblies  •  Dial  Light  Assemblies 


/4FC. 


7. 
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SEARCHLIGHT  SECTION 


RADAR 


SONAR 


SOLVE 

YOUR 


SUPPLY 

PROBLEMS 


CALL  PAUL  J.  PLISHNER 


3000  MC.  BENCH  TEST  PLUMBING 

SIGNAL  GENERATOR,  lulnc  417A  Uystroa.  J700-S300  me.  Output 

•  HUpply  With  tube*,  n*^ - $425 

10  CM  Rp  PACKAGE,  ujuof  2J22  nuMnetron,  frpq.  range  32B7*S$33 
me.  complete  with  power  supply  and  puLwr  rtring  apx.  20  kr  (4^ 
Power  output  205  kw.  V  rigid  coax 
pitwblag  thruout.  ITsee  417A  klystron  mixer.  0Ac7  preamp. 

I  ulaer  Is  71$  B  HARD  TUBE.  Complete  RF  unit,  pulaer  unit, 
receiver  front  end.  new.  with  tubea.  Requlrea  llSr.  400  cy  ae 

POWER  SUPPLY  for  OL  440  type  lighthoUM  tubes 
12040,  etc.)  115  »ac.  00  cycles  Panel  moantlng.  Leas 

tubes  . 133.50 

10  CM  DISH  AND  DtMLC  ASSY:  apx.  80*  parabola,  with  800  deg. 
><>tating  mechanism,  and  approx.  10  deg.  tilt  nmehAniam,  Ootnt- 

ing  from  24  vdc.  With  aeUyn . . $05 

CM  ^OW  POWER  tunable  load  with  circ.  corar . £$ 

COAX.  .^y*TSTAL  MOUNT,  type  N  oonneetora . flTsO 

RT.30/APG-5  10  CM  light  hou)ie  RK  bead  0/0  Zmtr.-Re^-TR 
«Zr  *  30  MC  IF  atrip  utlng  OAKS,  (2C40.  2C43. 
1K2T  lineup)  w/Tubea. 


8500—9600  Me  Bench  Test  Plumbing 

V  X  IV2**  WovweuMc 

3  CM  SIGNAL  GENERATOR  and  thermistor  bridge,  ualng  TISAR 
OM-lUator.  calibrated  variable  attenuator,  direct  reading  po*** 
meter;  reg.  115  vac  00  cy  power  supply.  Cmnplete  with  tubea  5425 
3  CM  SLOTTED  LINE,  with  prube.  and  Including  acceeeorlee.  L^ 

low  power  load,  adapters,  eto.  T8  IIA'nit  2 . 55* 

AN 'APS- ISA  “X**  Band  compl.  RF  bead  and  mod.  Inch  725- A 
mag  and  magnet,  two  723A/B  klystrons  (local  oaa  A  beacM) 
1H24.  TK.  rrvr  ampi  duplexer.  HV  supply  blower,  pulse  xfmr. 
Peak  I*«r  Out:  45  KW  apx.  Input;  115.  400  ey  ModuUtor  p<^ 
duratiem  .5*2  microeec  .  apx.  13KV.  PK.  Pulse,  with  all  tubes 

Incl.  715B.  820II.  BKR  73.  two  72  s.  Complete  pkg . 5375 

COMPLETE  3  CM.  RADAR  SYSTEM.  40  KW  peak  transmltur. 
pulse  miidulstor.  receiver,  using  723AB.  pceeer  supply  operating 
from  115V  800  Cycle,  antenna  system,  (\unplete  radar  set  ne^ly 
packair^  In  less  than  10  cuWc  fee<.  I^ss  receiving  TyP^-Tij*^ 
but  Including  all  other.  In  used  but  excellent  condition— $350.tt 
'Hiis  price  for  labnraioriee.  schooN.  and  experimental  purposes  Ofily. 


MAGNE- 

TRONS 


Tubes 
2J27 
2J31 
2J21  A 
2J22 
2J26 
2J32 
2J37 
2J38 
2J39 
2J40 
2149 
2134 
2161 
2162 
3131 
5130 
7I4AY 
7UDY 
720BY 
720CY 
725-A 
730-A 
728 
700 
706 


MAKE  SURE  YOU  SEE 
OUR  SPECIAL  AD  NEXT  MONTH 


2?  *od  tuning  plungers  . .  512.50 

McNALLY  KLYSTRON  CAVITIES  for  707H  or  2K28.  Three  fvpes 

available  . $4.00 

output . il2.50 

^  ^  “Doorknob”  Adapter.  Ch^  Flange, 

WAVEGUIDE  directional  COUPLER.  27  do.  Nary  type  CABV 

„J‘AAN  with  4  In.  slotted  sectlM . $32.58 

SO.  FLANGE  to  rd  choke  adapter.  18  In.  long  OA  IH  In.  x  3  In. 

xampUng  probe . $27.50 

AN/APR5A  10  CM  ANTENNA  equipment  consisting  of  two  10  cm 

polarised  45  degrees . 55.00  per 

Klystron  Injmt  dual  “N”  outpuY . 15.00 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to  IV  x  8* 

Waveguide  . 535.00 

10  CM  WAVEMETER  WK  type  li43M9  Transmission  type.  Trpe  N 
Mttlngs  Veeder  Root  Micrometer  dial.  (Jold  Plated  W  f^b 

(  hart  P  o  Freq  Meter  XB4404  A.  New . 009.50 

ASI4A/AP-I0  CM  Pick  up  Dipole  with  "N"  rabies .  $4.50 

LHTR  LIGHTHOUSE  ASSEMBLY  Part  of  RTTO  .LPO  5  A  APO 
,  Rei’MTer  and  TTan>i  ('avltlee  w/a-isor.  Tr  ('avlty  and  Tvpe  N 
rPIXl  To  Reevr  Usee  $<'40.  2C43.  1B27.  Tunable  APX  2400  2700 

MVS  Silver  Plated  . 549.50 

i'lBKTHOUSE  CAVITY  10  cm  with  miniature  28  volt 

Remard  Rice . $47.50  aa. 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  721A  iHjplexer 
(  avity.  gold  plated . $45.00 


2142  PULSE  MODULATOR.  14  Kw  max.  rating.  Tkw  min  Plate 
voltage  pulsed  5.5  kv.  6  5  amp.  .001  duty  cycla.  2.5  usee  pulse 
length  max,  filament  6  3  v.  s  amp.  Includes  magnetron  mtg, 

and  blower  Requires  StM5  and  2-3B24  . tp 

3  CM  SECTOR  SCANNING  ANTENNA.  IK'  dish,  cutler  feed  dlp^e 

24  vdc  drive  motor  .  J” 

APS-3  RADAR,  new  and  complete,  using  72.5A  magnetron.  8M0 
TS  36  X  BAND  POWER  METER  IS'  x  S*  waveguide:  therml^ 

briilge  with  Indicailng  meter,  complete .  .  5175 

TS  33  X  BAND  COAX  FREQ.  METER  with  resonance  Indlca^ 
meter  crystal  movint.  type  N  fitting . 5*25 


••X'*  BAND  PREAMPLIFIER. 

mnslstlnc  of  8-723  A/B  local 
owcillatw-beacon  feeding  wave 
guide  and  TR  ATR  Duplex  sect 

Incl.  60  pkL  IF  amp - $47.50 

15  OEO  BEND  LO*  choke  to 

cover  . $4.50 

5  FT.  SECTIONS  choke  to 

cover.  Silver  plated .  $14.50 

16'  FLEXIBLE  SECTION  $17.50 
TR  CAVITY  for  724  A  TR 

Tube . $3.50 

724  TR  Tube  (41  TR  li..$2.S0 
SWR  MEAS.  SECTION.  A  L 
with  2  type  “N”  output  probee 
MTl>  full  wave  apart.  Bell 
sixe  guide.  Silver  plated  $10.99 
ROTARY  JOINT  with  slotted 
section  and  type  “N” 

pickup  -  *17.50 

WAVEGUIDE  SECTION  12* 
long  choke  to  cover  45  deg.  twlnt 
A  24'  radius.  90  deg. 

TWIST  90  deg.  5*  choke  to 
rover  w/pretM  nipple..  .  88.50 
WAVEGUIDE  sections  2*^ 
ft.  long  gllver  plated  with  choke 

flange  . $6.75 

ROTARY  JOINT  choke  to  chok- 
with  deck  mounting.  .  $17^ 

3  CM.  MITRED  ELBOW 

plane  unplated .  $1^* 

IV4**  *  H"  WAVEGUIDE 
TUNABLE  TERMINATION 
ITeclsliin  adjust  .  •  .595JW 

LOW  POWER 

MAGIC  TEE  .  $45!b6 

90  DEGREE  ELBOWS.  R  or  II 

Biane  .  512.50 

WAVEGUIDE  LENGTHS.  Cut 
to  siae  and  eupplled  with  1 
choke.  1  cover,  prr  length 

$2.80  per  ft. 
Bl  OIR-COUPLER  WO  output 
calibrated  --$5  db  nomin^^^  ^ 

FLEX  SECTIONS,  ir  Rub^r 
(’oated  $14.50 

MITRED  ELBOW  H  Plane 
P0.5i-ror>2  $12.00 

§*  ST.  SECT,  choke  to  choke 

$3.sa 

APQ  13  Constant  Z  Rout 

Jnt .  $?2  5 » 

CG  98B/APQ  13  MT  Flex 

!*•'  X  4'  oi> . $19.00 

WAVE  60.  RUN  !>»'  x  4' 
Od  eooxlsts  of  4  ft  w/RT 
angle  hend  on  one  etui,  ^  45 
deg  beixl  on  other  end  .  $9.90 

X  BAND  WAVE  GO.  14*  x 
s*  0.1>  l/io*  wall  altwnlnnm 
IVr  ft  754 
SLUG.  TUNER  ATTENUATOR 
W  K  guide  (h>ld  Pla*»-d  S6.50 


KLYSTRONS 


7/g**  RIGID  COAX.— H"  I.  C. 

%'  RIGID  COAXIAL  TUNING  STUBS  with  vernier  stub 

nient  (Jold  t*lsted  . 

^i'  RIGID  COAX  ROTARY  JOINT.  Prrssurlx^.  Rperry  * 
Oold  IMated 

OM^LE  ASSEMBLY.  I*art  -f  H4'R  ^84  .  .V.  .  . . .  $2! 

ROTARY  JOINT.  Part  of  SrR-.584  . $3! 

riniflX  •yjPiS  flexible  coax  output  pickup  lor 

ANGLE  BEND,  with  presnurlxlng  nipiMe... 

nIGID  COAX  to  flex  coax  connector . 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  6' 
IVr  lenrh  .  . 

RT.  ANGLES  for  abov*  . 

RT.  ANGLE  BEND  15^  L.  CA  !'!!'!!!!.*!!? 

flexible  section,  is*  L  Male  to  female  . 

MAGNETRON  COUPLINGS  to  %•  rigid  coax,  with  TR 

’oop.  gold  pJatwl  . 

FLEX  COAJT SECT.  Approx  3(1  ft . 

CG  M'U  4  fi^  flexible  section  4'  1C  pressurised . . 

RIGID  COAX.  Reed  Rnneorted . 

SHORT  RIGHT  ANGLE  BEND . 


723A 

707B 

4t7A 

2K41 


4000  to  6000  Met 
BENCH  TEST 
PLUMBING 
r*  X  1"  WoYoguMo 
FLAP  ATTENUATOR  $4Snfl 
VARIABLE  STUB  TUNER 
AND  LOW  POWER  TERMINA- 

TiON  . $48.00 

WAVEMETER  TEE  .  .848.00 

ADAPTERS: 

Choke  to  choke . $18.00 

Cover  to  cover .  914.00 

('hoke  to  cover  $16  flo 

WAVEGUIDE  TO  TYPE  *‘N" 

ADAPTER  . $45.00 

DIRECTIONAL  COUPLER. 

Two  hole  typ#  "N*'  output 

$a.oo 

KLYSTRON  MOUNT.  Rhuti)- 
ped  with  tunable  termlnaticm 
and  mtemmeter  adjust.  KWiOiY^n 
antenna  tuning  ...  $110.00 

CRYSTAL  MOUNT.  Enutppe<i 
with  tunshle  termlnatimi  and 
rolcrometer  adjust  crvstnl  tun 
ins  .  $125.00 

TUNABLE  TERMINATION 
IVet'lslon  ailiust  ..  $00.00 


BENCH  TEST 
PLUMBING 
X  Wav«9uidc 
KLYSTRON  MOUNT.  Din^g 
complete  xrlth  shield  and  tiin- 

aWe  termination  _ $125.09 

FLAP  ATTENUATOR.  DRMl 
6(5.00 

VARIABLE  STUB  TUNER 

$90  00 

WVfiD.  TO  TYPE  “N*»  ADAP- 
ter  $19.50 

WAVEMETER  TEE.  DB352 
$32  50 

MAGIC  TEE  $90.00 

DIRECTIONAL  COUPLER,  two 
hole  2.ST>B  coupling,  type  “X** 
output  .  $25.00 

PRECISION  CRYSTAL 
MOUNT.  F>iulpped  with  tuning 
slugs  and  tunable  termlna- 

Htm  $125  00 

TUNABLE  TERMINATION 

PreriRion  admst  .  $70  00 

LOW  POWER  LOAD.  $35.00 


PARTS 

AVAILABLE 


BC1056A 

BC105SA 

BC1086B 

RA71A 

BC1090A 

BC1090B 

BC1096A 

BC188B 

BC10S8B 

BC1094A 

BC1088A 


SONAR 

SYSTEMS 


23.000  to  27,000  Me  BENCH  TEST  PLUMBING 
Vl"  to  Wovtsuidc 

POWER  LOAD  $20.00  TR- ATR-SECTION.  (hoke  to 

NT  TEE  $35.00  coier  . $4.00 

flange*  *^*^25  "S'*  CURVE  CHOKE  to  cover 

•34  ROTATING  JOINT  1  $4.50 

$49  50  ADAPTER.  _ ^ 

NT  ANGLE  BEND  K  or  cover  . h  00 

llJTJ;  k75  «  feedback  to  Parabr.la  Horn 

BEND  or  H  PlL?  with  pressurlxad  window .  $27.50 

;e  to  cover .  $12  00  S®*  TWIST  $19.00 

RED  ELBOW,  cover  to  -  ••K'*  BAND  DIRECTIONAL 
. $4.00  •  COUPLER  849.19  ml 


'»'  X  4'  ID . 

r  X  V  OD  . 

S'  X  14*  oi» 

S' X  1 4' <»I»  Aluminum . 

14'  X  3*  on . 

24'  X  3*  on . 

I*  X  4'  on  Flexible 

4'  rigid  c»ax  4*  K* . 

(Available  In  I8fT  to  15  ft.  lengths  or  smaller 


round  to 


AM  mereb.  gukr.  Mail  en 

MIN.  ORDER 
$3.00 

I.TI  LiberEv  S< 


COMMI\\irATIOXS  EQUIPMENT  CO. 

Xew  York.  X.  Y'.  Dept.  E5  c.  j.  plkhncr  Phone 


ELECTRONICS  — Mor,  1951 


313 


TUt7A  2a00  3000Kc. 
TL'IR  300O-4S00KC. 
TL'25  3500-5200KC 


872  FIL  XFRMR 
I*ri:  n5-12r.V 
StH-:  2x2  5  2i'.\  W.95 
CHIME  XFRMR 
Pri.  110V  60  ry  StK-t 
24V  lA  $1  25 

POWER  XFRMR 
l*ri:  llOV  60  ry  Sw 
4V  16.V  2  "V  l.T'V 

for  2x2  &  S26 

AMPLIFICR 

AM-32  l*HSl  IfN^ 
h»tt  w  carry  cn-*#* 
for  Mine  Th-tfstor 
AN-niSI. 

Pitcc  ca  -  $5  95 


HF.I8S  —  120 
Mnduiation  Tr 


CONDENSERS 


the  Army  l«'-19l  an  l 
lU  -375  Xmtrs.  De 
•itEne*!  for  rlasx  H 
iiKHlulatinK  a  sinslc 
2U  with  iiiiNh  pull 
21  r.s— 94100  ohm  plate 
to  plate  load  imp*'<l 
urire  into  a  7000  «.hm 
load-  With  thU  tian*; 
former  and  211\  >ou 
i*an  hiiUd  your-^elf  a 
EfMKi  economical  m*>d- 
ulat(*r  for  an  K04.  H14 
or  similar  final. 

$1.49  each 


BATHTUBS 

Mfd.  Volt  Tw  Cat  Xo.  Price 

01  «o0  2ST  25< 

4)2  4K)0 

1  400  2ST  lie  3755  !•<* 

4)2  1604)  2ST  B\31227-E  45c 

03  10041  2ST  W3-94  45<f 

m~  \  154K)  2TTlna305-l526.S  5fC 

3x  05  64K)  3ST  CP50BSf)FSO3V  .WC 

.05  «O0  2TT  CSF-4S1391-10  Me 

05  WM)  2ST  I>VR  6005  Mc 

2x  05  OOO  AST  C(;F4H315B-10  4«C 

2x  05  «00  ;4ST  I)YR64K)55  44C 

.  1  4100  2ST  \-HB-373  25c 

1  600  2TT  634rr  25c 

.10  600  1ST  NDX  25c 

I  1000  2ST  CAW4S197-B10  Me 

2x  I  4<M)  2BT  1574  25c 

2x  1  400  2TT  1572  25c 

2x  .l  6410  AST  .Me 

2x.l  400  2TT  CBY4H678  25C 

2x  1  600  3BT  30.5-1133  Mc 

2x  1  600  2BT  CSF4S6H0-A20  MC 

2x  1  200  2ST  CP-24>4I)P11  24C 

2x  1  600  3.ST  C42l'4h3l3-B10  MC 

2x  1  600  2ST  C4fF4R7l2B-10  MC 

2x.l  600  .AST  imieOll  34C 

2x  1  600  2ST  4'UU-48712-B10  3tC 

2x  1  64M)  3BT  .305- 1 133  .4«C 

2x1  600  .^ST  2X1>\IRW6-1  Me 

2x  I  64X)  3ST  CP50B4KF104l'XMC 

2x.l  600  3BT  30.V1133  Me 

2x.l  64X>  3BT  305-1133  MC 

3x.l  600  3TT  7H904H1-P1  35C 

3x  I  600  3ST  C(iU487I3-B10  35C 

3%  I  600  3TT  30,VI6S3S  35C 

3x  1  64M)  3BT  22F462  35c 

3x.l  604)  3Tr  3XI>UTM\V6-.l  35C 

.3x  1  44H)  3BT  CAW48709  34C 

3x,l  64X)  .3ST  .\-1n933-1  35c 

.13  604)  2TT  6.30MT  25c 

25  404)  2TT  4.3))T  .MC 

2x  25  44H)  2.-<T  72.53775  44c 

2X.25  100  2TT  K-7101S80  25c 

3X.25  404)  3BT  ('A5V-4M372  35c 

.5  120  2TT  f '226806-2  24C 

.5  604)  2TT  30.V1154  25c 

.5  4(K)  ITT  23C 

.5  24X)  2ST  XI)MR2-  5  24c 

.5  600  2ST  I)YR6050<J  25c 

.5  400  2ST  14S62  23c 

.5  600  2BT  <^SF48704-A20  25c 

.5  4(K)  2TT  R0.5  23c 

.5  404)  2ST  4S205A  23C 

.5  200  2ST  HA31231-C2  24c 

.5  400  2TT  1.573  23C 

3x  5  104)  ,^ST  B -2 15563-5  25c 

2x-5  250  2TT  AmB-515  25c 

2x  5  44)0  2ST  Zl4)6.5A  34c 

2x.6  34)0  3TT  54 IB  25c 

2x  5  400  2BT  1.575  34c 

3x  5  44)0  3BT  CBY48703  34C 

.7  24)0  ITT  7157  34C 

1  200  1ST  55907  25c 

1  600  2ST  35c 

1  600  2BT  305-1391  35c 

1  400  2ST  A-SB-361  33c 

1  64)0  2TT  34)5-!507HXDO  35c 

1  600  Teat  2ST  NDPS  34c 

I  44)0  2ST  A-8B-Um  34c 

1  600  2.ST  W5-13  35« 

2x1  204)  4ST  W226671-1  35c 

2x1  200  4ST  W-226671-2  35c 

2.5  100  2ST  K7101881-PI  34c 

4  54)  2ST  678687-6  25c 

8  500  2ST  55844  74C 

30  150  2ST  1)1124)6  1.15 

25  2BT 

5-20  3TT  5417 

.025  600  2ST  N(’X  35C 

2x.l  400  3TT  PH887  25c 

2x  I  64)4)  3TT  CP51B4KF104V  34c 

2x1  64)4)  3BT  ('P.52B4KF104V  34c 

2x.l  44)0  3.ST  NKl»S  25c 

3x.l  64)0  3TT  CMH-48841f-A  35c 

3x.l  400  3ST  CP50BSKK104V  34c 

3x.l  404)  3ST  CP505BKK104X  .34C 

3x.l  64K)  3BT  OSF48709-A20  35c 

.1  44)4)  2TT  Cr>-l066-llV  23c 

.1  64)4)  2BT  NKP  25C 

.5  64)0  rrr  72h3  34c 

6  400  2TT  CK64B060t4  1.44 

ARC/S  BATHTUBS 

3x05  304)  3TT  5414  48c 

.05-.01-05  300  3TT  .5415  48C 

3  34K)  ITT  7582  45c 

3x  22  300  3TT  692643  N.VO  24c 


XMTG.  Micos 
Topped  Holes 
Mfd.  Price 

2544  V  Teat 
.44441  14.25 

.444425  .25 


untl.  Supplied  w/ 
SOS  tub*.  Phone 
•upplied.  (F*ath- 
erwe.ght  49.SS 
COLLINS  ART. 
13  FREQ  MULT 
UNIT 

2*  18  Mc  tor  two 
1  625  Tubas. 
Comp.  Assy  lass 
Tubes  4  Colls  w 


For  BC  746 
ide«  3  XtaU 
Coll  *  RP 
S*e  QST 
48  For  Cen¬ 
to  Bantam 
'alt  XMTTR 
_ 41-24 


VITREOUS 
RESISTORS  4 
OTHERS 

Ohm<  MW  T»p«  Prtf 
'  iM  2iHD  Lu*.  JV 
12  2xHD  Lain  1»( 
2500  2i^  LopV.r-  W 
5M  2xH  l-u«»  » 

100  IHxli  Lu*.  15< 
SI  so  2xM  Lu».  IJf 
1000  2x4  L~d.  JW 
500  4Mxtt  l.n«"  Jy 
7500  4x5i  Uo*.  JJf 
10  214xM 

3000  SxH  J.u«x  2V 
12000  SxH  ,,  L<w*  Jfi 

10  *14xH<  Lu«.  «$0 
5CT  SWxH  Lux. 

5000  2xA  I.UI.  at 


Photo  Mat! 
Flhyl  Phthi 
<E*^l  Kod'  Af 
1  qt.  Bottle 


.4443  .* 

.4449  .4 

.447  .4 

.4475  .4 

.4474  .4 

.448  .4 

.41  .'} 

.415 

.42  .2 

.415 

.427  .: 

.43 

5444  V  Teat 
.4415  .* 

.442 

XO 

Solder  Lu4a 
2544  V  Teat 
.41 
.415 

.42 

.44 

.441 

.4415 

.442 

.4422 

.4423 

.4424 

.4425 

.4427 

.443 


400  MA  12  HY 
Choke 


mountings 

MT  *.  AUR2 
MT  :  ARR2 
MT-17IA/L' 
I-T-26.5A 
hT-34<) 

MT  167 'TJ 
l-T  308A 
IT  2'‘2A 
MT-Hi)  ARCS 
l-T  m 
MT  «r,/.ARr.5 
MT-:8  AUC5 
MT-i;2  ARCS 
1T-22.5A 
FT- 229 A 
1-T-2.A2A 
IT  2.14  A 


SWINGING 

y  c«iiiv  ,4()U/ 
Amp  imhiOV  u 
MfE  Sillier. 
Kle<-t . $5. 


T.  U.  lor 
BCAR230  or 
430 

3.2—  4MC 
5— 6.2MC 

1.2—  I. SMC 
I— I.2MC 
Price  95c  ea. 
4— SMC  W 
4495  KC 
XTAL  51.69 


JUNCTION  BOXES 

Pilots  control  box  for  RL7 

Inter-phone  equip  .  .$1.29 
Junction  box  J23/AR<'4 
50< 

Tuninx  control  BC4‘.)6A 

for  AKr.5 . 51.00 

IXi-ih  butt«*n  control  C-30 

/AIU'.5  .  51.95 

Junction  box  J-17A/ 

ARr.l  . 

Junction  box  TM-AA-160 
754 

I  lnterph»>ne  box  BC  606  <» 
for  SCR  -'.HH .  SI. to 


Easily 


Code  Practiee 
Key 

INTO  on  bake- 

a  Aci5ua- 

al>1e.  Tungsten 

41. ao^ 

It*  bas*.  -  .74< 


1/  PRECISION 
'0  RESISTORS 


HEADSETS  &  MIKES 

HS23  Used  Good  8000  Imp.Sa.44 
HS33  Used  Gootl  600  Imp  .  42  49 
H.saon  Keplac*  Elements  .aOc  each 
Kul4>er  l-:an>lugs  for 

Matching  XFR&m  Cl  10  Less  Cords 

44c 

T45  Lip  Mikes . 48c 

T30  Throat  Mikes . 9Sc 

CD508T30  F.Kt.  Cords  w/Sw»tch 

SW141  Complete . 41  34 

Gas  Mask  Mik*  Elemenu .  .  .  .  44c 
Cords  3  Cond.  Color  code»l  approx. 

42"  . . 14  ea. 

Hdttand  iroi  . 34c 

Hdband  1IB30 . 24c 


M&49  and  MS50 
Fish  Pole  An¬ 
tenna  74'  lon(. 
Both  for  49«. 


$2.29 

Impedance  adapter  ..754 
Switch  box  assy  S.\  41 
APA-2R  . $1.09 


SHOCK  MOUNTS 

No.  1  Siiuare 

No.  2  Siiuare  A  IHamond 

No.  4  Square  A  Ulamond 

No.  6  S«iuare 

No.  8  Square  A  Holder 

Nu.  12  Square  A  Holder 

No.  1.5  Siiuaro  A  Holder 

No.  20  S<iuare  A  Holder 

.No.  33  Square 

No.  35  S'luare  A  Holder 

No.  10  Stpiare  er  Holder 

No.  25  S<iuare  A  Holder 

No.  45  Holder 

No.  55  Holder 

Write  for  More  Data 


Looding 
Coil  CIU 

Same  as  WK  No. 
632  but  inwater- 
pnxif  case  to 
counter  balani'e 
cap.  in  line  E<teH 
clearer  signal 
•Krmy  used  W 
WHO  A  Wi;;0 

wire . 854  ea. 

ARC-5 

Mod.  XFMP  P-P 
807  to  P-P  or 
:  PAR  SOT'S  29446 
(1.65 


Thermo  Couple  UF  Meter  GK  DW 
".2  4  Amp  2‘lt  accy  Expanded 
Scale  2  19^dla.  Ust  Wlce  $19.95 
<hir  l*nce  . 53. W 


JOg  eoch 

..  144.666 
126.666 
..  126.666 
..  156.666 
.  .  226K 


RL9  or  RL7 
Interplione  Amp- 
l  fW-r  Uonrert  to 
High  Fidelity 
riione  Amp.  or 
s  p  c  h  .  Amp. 
I  omp.  w/iaA6 
12SL7.  2  Choker 
IXFUMK.  DYN. 
for  24  operatiim. 
etc . 52.29 


SELSYN  TESTER 

MagnesTD  Inirtrument  FTeld  Teeter 
AAF  4.1G23330  Spec,  40772  To 
test  individual  mag.  Ind.  A  Xmlt- 
ters.  for  iMiiating  Faulu  in  mag- 
iiesyn  systems.  Brand  new. 599. 00 


UNITS  FOR  1 

1C  191  or  375 

Write  u»  In 

OCT  QST  for 

Conv  to  vh 

TU  7—  450 

f  fro9  motor 

0  to  6200  KC 

TU  8—  620 

0  to  7700  KC 

TU  26—  20 

Price  1 

6  to  500  KC 

12.49  60. 

All  merrh.  guar  Mall  orders  promptly  filled.  All  prirea  F.O.B.  N.  Y.  C  Se  nd  Mi)  or  Chk.  Only  shipping  chgs  sent  C.O.D  Hated  coneerns  send  P.O. 


MIN.  ORDER  53.00 

l.*ll  l.iberty  St.. 


tOxMxMl  XICATIOXS  KQUIP.MEXT  €0. 

York.  N.  Y.  Dept.  E-.t  t  haw.  lloNcn  ■■hime: 


MIN.  ORDER  $3  OO 

lllgby  9-il2  i 
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SEARCHLIGHT  SECTION 


•  AMPLIFIERS  •  ALNICO  MOTORS  •  SHUNT  MOTORS  •  BLOWERS  •  RATE  GENERATORS  •  SUB  FRA( 


SEARCHLIGHT  SECTION 

UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


27.5  Max.  arma¬ 
ture  voltaae  80. 
Ideal  for  thvra- 
tron  servo  control 
Stock  JtSA-211 
Price  tlCjW  each 


t»Iled  complete 
Stock  rSA-261. 


PIONEER  CK-17 

400  cycles  2  phase,  26  v 
fixed  phase.  45  v.  max 
variable  base.  Built  In 
gear  reduction.  Output 
shaft  speed  approx.  4  rpm 
Price 


PRECISION  AUTOSYN 

Ute  Pioneer  Type 
.%Y-150  Control 
Autosyn.  Preci- 
Sion  type.  26  v. 


Stork  JfSA-287. 


LOAD  &  BALANCE  COMPUTER 

r-ft4B  Aircraft 


A>5  Autopilot  Indicator 

Autosyn  Type  Pilot  In¬ 
dicator  for  A-5  Auto¬ 
pilot.  26  V  400  cycles. 
Slock  rSA-2y9.  Price 
»12..50  each. 


SYNCHRONOUS  MOTOR 

S.1283228. 
For  2  phase 
240  cycle 
operation. 

•  "  'A  55  volts. 

Stock  ifSA-317.  Price  99.75  each. 


>/4  HP  DC  MOTOR 

Klertrie  Speeialty  Co.  IICAS1.%T. 

24  volts  DC.  3800  rpm.  Stock  4!;SA-321. 

Special  Prl«-e  924.50  each. 


ARMA  5A  MOTOR 

10  Watt  Servo  Motor — 2  phase  116  v.  60 
cycles.  34"  1|?.  x  34"  diam.  I”  shaft  ext. 
0.250  diam.  one  end.  other  ext.  Ig. 

0.250  diam  Stork  irSA-231.  Limited 
quantity.  l*rice  949..50  each. 


MICROPOSITIONER 

Barber  Colman  AYLZ-2188.  Polarized  dc 
relay.  Double  coil  differential  current 


High  speed  27  v  motor 
with  high  inertia  fly¬ 
wheel.  Ideal  for  gyro 
tleinnnst rat  ions. 


SWEEP  GENERATOR  CAPACITOR 


IMMEDIATE 
DELIVERY 


^^crwo-^eL 


FULLY 
GUARANTEED 


ANTENNA  TILT 
INDICATOR 

D-C  Selsyn  type  tilt  indicator. 
G.E.  8I>J29AAK.  24  volt. 
Stork  2rSA-296.  Price  $3.75 


uyro  Hinl  llouMlng  Mirror 
.AHsembly.  For  K-14A  sight¬ 
ing  head.  Gyro  stabilized 
mirror  assembly.  Stock 
irSA-294  Price  $6.75  each. 


BODINE  NSHG-12  MOTOR 


RECORDER 


Constonf  speed  I 

C.over- 

nor  controlled  I 
1  30th  I 
hp.  Stock  rSA>39.  I 


Brown  Instmmcnt 
l'o.**Electroiiik  Re¬ 
corder"  12  in.  chart. 
One  rev.  per  10 
min.  Center  O.  200 
micro  volts  DC  for 
full  chart.  Use  as 
recording  galva¬ 
nometer.  or  modify 
for  use  with  strain 
gauges,  etc.  Charts 
included.  Operates 
from  110  volts  60 
cycleline.  Unltsup- 
th  amplifier  and  tubes. 

Price  $199.S0  each 


400  Cycle  Generator 

G.  K.  SASB.tl.IJS.  400  cy- 
cles  out  at  116  volts  7.2 
amps.  Ideal  for  lab.  6"  Ig. 
X  6"  diam.  8000  rpm.  Stock 


AatoftS  D  Indicator 
1-82P  Comoass  Indicator. 
0-360'’-&  in.  dial.  26  v  400  cy. 
8-12  v.  60  cy.  Ideal  Dosltioo 
indicator.  Stock  2tSA-284. 

Price  $6.50  eoch 


DC  SERVO  MOTOR 

Kllnco  Typ«B-e4. 

1/165  ho  at  31UU 
rom.  Field  volts 


Pioneer  Servo  Motors 

Type  10047-2A.  2d  400  cycle 
Utw*  inertia.  26  v  fixed  phase 
4.>  V.  mux  variable  ttbasf 
Stoek  ;2SA-90.  Price  $12.50 


too  cycle,  mock 
rrSA-297.  ftpe- 
rial  low  price 
$14.50  each. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J 


COW-'/C 


sensitive.  Alnico  PM  polarized  field.  24  v 
Contacts  0.6  amps  28  v.  Use  for  remote 
positioning,  synchronizing,  control,  etc. 
Sens.  1.26  ma.  diff.  Use  to  100  cy.  Stock 
jrSA-290. 

Price  $12.50  each. 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufat'tured  by  AirHesearch.  115  volt  40C 
cycle  operation.  2*^"  linear  travel.  Stat 
load  200  lbs.  Ten.  75-ino  lbs  (’omp.  75-100 
lbs.  Slock  ^SA-326  Price  $21.50  each. 


Hi-speed  bearings.  Split- 
stator.  Silver-plated  coaxial 
tyi»e.  5-10  mmf. 


Price  $2.75  each 


.Stock  2fSA-16‘ 


MINIATURE  DC  SELSYN 

INDICATOR 


WINCO  DYNAMOTOR 


Model  41S6. 
13  V  D-C  in.  & 
13  A.  Output 
250  V  «  0.60 
A  and  300v  4i 
.225  A.  Stock 
j:SA-323. 

Price  $9.50  ca. 


^  *n.B.  miniature 

d-c  operation 

tion  Transmitter 
(,or  Ohmite 

|I60*  type  potentl- 
fometer.  Has  Iron 
plug  for  zero  dial  adjustment.  Stock 
#8A-268.  Price  $14.50  each. 


SYNCHROS 


IG.  IF.  ICT.  5G.  5F.  SCT 
5DG.  5H<'T,  5SF.  5HSF 
.5SDG.  6DG.  6G.  6DG.  TG. 
etc. 

Prices  on  Request 


MAGNETIC  AMPLIFIER  ASSEMBLY 

Sperry  661824.  Saturable  reactor  type  output  trans- 
former.  Designed  to  supply  one  phase  of  400  e%cle 
servo  motor.  Stock  2t8A-366.  Prlct  $6.71  each. 


WRITE  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPIIdYcONTROL 
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JA1  MOTOR  (D-C) 

Klectric  Specialty.  84 

hp.  24  V.  D-C.  (Wing 
flap  motor.)  Stock  jrSA 
325.  Price  $19.50  ea. 

MOTORS  •  DYNAMOTORS 


SEARCHLIGHT  SECTION 


A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  ^ 


A  C  MOTORS 


INVERTERS 


5071930  DELCO,  IIS  V.,  M  Cy.,  7000  RPM.  5 
PRICE  $0.50  EA.< 
TELECHRON  SYNCHRONOUS  MOTOR,  Typ*^ 
B3,  no  V.,  60  Cy.,  4  W.,  2  RPM.  * 

PRICE  SS.OO  EA. 
TELECHRON  SYNCHRONOUS  MOTOR,  Typ« 
BC.  110  V,  60  Cy,  6  W.,  60  RPM. 

PRICE  $4.00  EA. 
EASTERN  AIR  DEVICES,  Type  J33,  Syncho- 
mui.  IIS  V.,  400  Cy.,  3  p,  8000  RPM. 

PRICE  $1S.OO  EA. 

HAYDON  TIMING  MOTORS 
110  V.,  60  CY. 

TYPE  1600,  2.2  W.,  4/S  RPM.  PRICE  $3.00  EA. 
TYPE  1600,  2.2  W.,  1/240  RPM. 

PRICE  $3.00  EA. 
TYPE  1600,  2.3  W.,  1  RPM.  PRICE  $3.00  EA. 
TYPE  1600,  2J  W.,  1-1/S  RPM. 

PRICE  $3.00  EA. 
TYPE  1600,  3.S  W.,  I  RPM.  With  thlH  viill 
outomotk  •fi909ln9  ond  di««n909ln9  thoH. 

PRICE  $l7S  EA. 

TYPE  liOOp  2.2  W.p  1/60  RPM. 

PRICE  $3.00  EA. 

SERVO  MOTORS 


WINCHARGER  CORP.  PU-16/AP,  MG7S0. 
Input  24  V,  D.C.,  60  Amps.  Output  IIS 
V..  400  Cy..  1  p,  6.S  Amps. 

PRICE  $75.00  EA. 

HOLTZER  CABOT  TYPE  149  H,  Input  24  V. 
D.C.  ot  44  Amps.,  Output  26  V.  at  250  V.A., 
400  Cy.,  and  IIS  V.,  400  Cy.,  at  SOO  V.A., 
I  p.  PRICE  $55.00  EA. 

HOLTZER  CABOT  TYPE  I49F,  Input  24  V.  D.C. 
at  36  Amps.,  Output  26  V.  at  250  V.A.,  400 
Cy.,  and  IIS  V.,  400  Cy.,  at  SOO  V.A.,  I  p. 

PRICE  $55.00  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  26  V.,  400  Cy.  at  6  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12117.  Input  24  V.  D.C.,  Out¬ 
put  26  V.,  400  Cy.  at  6  V.A. 

PRICE  $25.00  EA. 

PIONEER  TYPE  12116-2-A.  Input  24  V.  D.C. 
at  S  Amps.  Output  115  V.,  400  Cy.,  I  p 
at  45  watts.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  SD2INJ3A.  Input 
24  V.  D.C.  at  35  Amps.  Output  115  V.,  400 
Cy.,  415  V.A.,  I  p.  PRICE  $25.00  EA. 

LELAND  PE  21S.  Input  24  V.  D.C.  at  90  Amps. 
Output  115  V.,  400  Cy.,  I  p  at  1.5  K.VJL. 

PRICE  $47.50  EA. 


CK2.  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA.< 
CIC2,  PIONEER,  2  p,  400  Cy.,  with  40:1  raduc-< 
Hon  lour.  PRICE  $15.50  EA.< 

10047-2.A,  PIONEER,  2  p,  400  Cy.,  with  40;1< 
rodustlon  poar.  PRICE  $10.00  EA.< 

MINNEAPOLIS  HONEYWELL  Typo  B,  Part  Ne.< 
C303AT,  IIS  V.,  400  Cy.,  2  built-in  ro-< 
ductlon  poar,  50  lbs.  in  torque.  ' 

PRICE  $10.00  EA.* 
MINNEAPOLIS  HONEYWELL  AmpUHor  Typo* 
C403,  115  V.,  400  Cy.,  Used  with  abovo* 
motor.  PRICE  $10.M  EA,  WITH  TUBESj 

REMOTE  INDICATING  * 
COMPASSES  < 

26  V..  400  CY. 

PIONEER  TYPE  AN5730-2  Indicator  and! 
ANS730-S  Tronsmlttor.  , 

PRICE  $40.00  PER  SET. 
KOLLSMAN  TYPE  680X  03  Indicator  ond  679-. 
01  Tronsmlttor.  PRICE  $15.00  PER  SET. 

D  C  MOTORS 

DtLCO  TYPE  5069625  Constant  Spood,  27  V.! 

D.C.,  120  RPM.  PRICE  $10.00  EA.. 

JOHN  05TER  TYPE  C-28P.1,  27  V.,  0.7  Amp.,. 

7.000  RPM.  1/100  H.  P.  PRICE  $5  00  EA  . 
JAEGER  WATCH  CO.  TYPE  44K-2  Contactor. 
Motor,  3  to  4.5  V.  Makes  one  contact  per. 
second.  PRICE  $2.50  EA.< 

GENERAL  ELECTRIC  TYPE  5BA10AJ52C,  27  V.,4 
0.65  Amp.,  14  oi.  In  torque,  145  RPM.  i 
PRICE  $6.50  EA.i 
GENERAL  ELECTRIC  TYPE  5BA10AJ37,  27  V.,^ 
0.5  amps.,  B  os.  In.  torque,  250  RPM.  i 

PRICE  $6.50  EA.t 
GENERAL  ELECTRIC  TYPE  5BAI0J18O,  27  V.,< 
0.7  Amps.,  110  RPM,  1  os.  ft.  torque.  i 

PRICE  $6.50  EA.4 
BARBER-COLMAN  CONTROL  MOTOR,  Type! 
AYLC  5091,  27  V.,  0.7  Amps.,  1  RPM.  Con-1 
tains  2  ad|.  limit  switches.  500  in.  Ibs.1 
torque  PRICE  $6.50  EA.1 

WHITE  RODGERS  ELECTRIC  CO.,  Type  690S< 
No.  3,  12  V.,  1.3  Amps.,  IVs  RPM,  torquel 
75  In.  lbs.  PRICE  $10.50  EA.1 


PIONEER  AUTOSYNS 

TYPE  AY1,  26  V.,  400  Cy.  PRICE  $8.50  EA. 
TYPE  AYS,  26  V.,  400  Cy.  PRICE  $8.50  EA. 
TYPE  AY14G,  26  V..  400  Cy.  PRICE  $15.00  EA. 
TYPE  AYI4D,  26  V.,  400  Cy.  PRICE  $15.00  EA. 
TYPE  AY54D,  26  V.,  400  Cy.  PRICE  $10.00  EA. 
TYPE  AY131D  Precision  Autosyn. 

Price  $35.00  EA. 


RECTIFIER  POWER  SUPPLY  \ 

< 

GENERAL  ELECTRIC  TYPE  6RC146.  Input  230< 
V.p  60  Cvop  3  odiiittobk  Input  tops.  Out-] 
put  130  Ampt.y  at  2t  V.  D.C.  Continuous] 
duty.  SIso  46**  tiiph,  26**  vi^  ond  17, S**^ 
deep.  PRICE  $225.00  EA.1 


TnItrS^^ 


PIONEER  AUTOSYN  POSITION! 
INDICATORS  &  TRANSMITTERS* 

TYPE  5907-17.  Dial  graduated  0  to  360°,  26* 
y.,  400  Cy.  PRICE  $25.00  EA.* 

TYPI  6007-39.  Duol  Diol  produotod  0  to  360*44 
26  V.p  400  Cy.  PRICE  $40.00  IA.< 

TYPE  4SS0-2-A  Tronsmittorp  26  V.,  400  Cy.«< 
2:1  poor  rotio.  PRICE  $20.00  EA.^ 

VOLTAGE  REGULATORS  \ 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile^ 
typo.  Input  21  to  30  V.  D.C.  Ropulotod 
output  16.2$  ot  S  omps.  PRICE  $6. SO  EA., 
WESTERN  ELECTRIC  TRANSTAT  VOLTAGE 
REGULATOR  Spoc.  No.  V.1226SSs  Lood 
K.V.A.  O.S.  Input  IIS  V..  400  Cy.  Output 
odjustoblo  from  92  to  IIS  V. 

PRICE  SIO.SO  EA. 

IRATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  J36A,  .02  V.  D  C.  per! 
RPM.  Mas.  speed  5000  RPM. 

PRICE  $12.50  EA  . 
ELECTRIC  INDICATOR  CO.  TYPE  BOB  Rotation 
Indicoter,  110  V.,  60  Cy.,  1  d. 

PRICE  $14.00  EA. 
ELECTRIC  INDICATOR  CO.  TYPE  PM-I-M.; 
Same  os  Type  B3S,  2  V.  D  C.  per  100  RPM. 
Mas.  speed  5000  RPM.  PRICE  $14.00  EA. 
GENERAL  ELECTRIC  TACHOMETER  GENERA 
TOR  TYPE  AN5S31-1.  Variable  frequency, 
3  0  output.  PRICE  $20.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5S31-2.  Variable  frequency, 
3  0  output.  PRICE  $25.00  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  115  V.,  400  Cy. 

PRICE  $15.00  EA. 

2J1F3  GENERATOR,  115  V.,  400  Cy. 

PRICE  $5.50  EA. 

2J1G1  CONTROL  TRANSFORMER,  57.5/57.5 
V.,  400  Cy.  PRICE  $3.50  EA. 


SSDG  DIFFERENTIAL  GENERATOR,  90.'90  V., 
400  Cy.  PRICE  $20.00  EA. 

5G  GENERATOR,  115  V.,  60  Cy. 

PRICE  $50.00  EA. 

W.  E.  KS-59S0-L2  Site  5G,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  5.S.  FD6-23,  27  V.,  10,000  RPM. 

PRICE  $6.50  EA. 

DELCO  TYPE  5069466,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 


>DELCO  TYPE  5072400,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 


BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX215/APG,  28  V.  D.C., 
7,000  RPM,  1/100  H  P.  PRICE  $8.50  EA. 

WE5TINGHOUSE  TYPE  FL,  115  V.,  400  Cy., 
6,700  RPM,  Airflow  17  C.F.M. 

PRICE  $7.50  EA. 

DELCO  TYPE  5068571  Mofer  and  Blower  As¬ 
sembly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 


GENERAL  ELECTRIC 
D  C  SELSYNS 


80J11-PCY,  INDICATOR,  24  V.  Dial  marhod  ' 
-10*  to  i^6S°.  PRICE  $6.00  EA.  ] 

8DJ1I-PCY,  INDICATOR,  24  V.  Dial  marhod  < 
0  to  360°.  PRICE  $7.50  EA.  < 


MISCELLANEOUS 

SPERRY  AS  AMPLIFIER  RACK,  Part  No. 
644890.  PRICE  $20.00  EA. 

SPERRY  AS  CONTROL  UNIT,  Part  No.  644836. 

PRICE  $7.50  EA. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  No.  656030,  with  tubos. 

PRICE  $5.50  EA. 

SPERRY  AS  DIRECTIONAL  GYRO,  Part  No. 
656029,  115  V.,  400  Cy.,  3  0. 

PRICE  $25.00  EA. 

PIONEER  TYPE  12800-1  GYRO  SERVO  UNIT, 
115  V.,  400  Cy.,  3  0.  PRICE  $20.00  E A. 

ALLEN  CALCULATOR  TYPE  Cl  TURN  &  BANK 
INDICATOR,  Port  No.  21500  28  V.  D.C. 

PRICE  $15.00  EA. 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Type 
12076-1-A,  115  V.,  400  Cy. 

PRICE  $40.00  EA. 


T  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NE100  U.  S.  Esport  Ucanee  2140 


Weetem  Unlan  oddrate: 
WUX  Great  Nock,  N.  Y. 
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UNUSED 


AN  PLUGS 
AN  RECEPTACLES 

We  own  and  offer  all  parts  listed. 

Immediate  delivery  from  our  Baltimore  Warehouse! 


AN310O-eS-lP 
-«S-1S 
-10SL-3P 
-1SS-3S 
-1S-5P 
-IJ-SS 
-14S-1S 
-14S4P 
-14S-6P 
-14S-6S 
-14S-7S 
-14S-7S 
-16S-4S 
-ie-4S 
-18-8S 
-18-ISS 
-18-1*5 
-18-155 
-18-SSP 
-SO-S15 
-SS-SS 
-SS-SS 
-SS-14P 
-JS-*1P 
-*4-SS 
-*4-5P 
-S4-5P 
-3S-6P 
-3*-7P 
-PR1S-7P 
-3*  75 
-3S-14P 
-3S-145 
-36-7P 
-36-1 9P 
AN310S-8S-1P 
-lOS-SS 
-10S-S5 
-105-85 
-1SS-3P 
-ISS-35 
-1*5- 35 
-165-1 P 
-165-5P 
-165-85 
-16-115 
-16-1 3P 
-18-45 
-18-55 
-18-1*5 
-18-S*P 
-*0-3P 
-*0-5P 
-*0-14P 
-*S-15 
-*S-55 
AN310*-*4-l5 

-PRS8-1P 

-S8  IIP 

-*8-11 5 

-3*-lP 

-3S-15 

-3S-6P 

-3S-65 


-3J-7P 
-3*-15P 
AN31 06-85  IP 
-85-1 P 
-85-15 
-85  IS 
-lOS-SP 
-10S-*P 
-lOS-SS 
-105-*S 
-lOS-SS 
-10SL-3S 
-10SL4S 
-1*535 
-1SS-4P 
-1*S-4P 
-1*-4S 
-1*5-45 
1*5-45 
-1*-SS 
-14S-4P 
-145-75 
-16-SS 
-16S-4P 
-165-45 
-16S4P 
-16-1  35 
-18-15 
-18-5P 
-18-55 
-18-65 
-18-105 
-*0-5P 
-*0-1*5 
-*0-*3S 
-*0-*5S 
-*0-*75 
-**-3P 
-**-5P 
-**-19P 
-**-*75 
-*4-*P 
-84- 3P 
-*8-1 «P 
-38-7P 
-3*-7S 
-3S-14S 
-3»-16S 
-36-105 
-44-lP 
AN3108 -85-15 
-85-15 
-lOS-SS 
■105-85 
185  35 
-18-5P 
-18-55 
-14S-8P 
-145-85 
-145-75 
-14S-10P 
-165-15 
-16S-4P 
-16S-4P 


UNUSiD 

ELECTRONIC 

COMPONENTS 

Kccm 

Part  Na. 

Datcri^Han 

35 

RA-10-OB 

Rtc«ivti 

to 

TA18B 

Transfflitttf 

150 

DA-1F 

Dynaaiotor 

16t 

3611-e 

Amplifiar 

35 

MR-9B 

CofiPol  Bok 

7 

AS87A/ARN-5 

Antenna 

9000 

45 

Bulb 

11000 

1667 

Bulb 

1000 

987 

Bulb 

300 

AN3135-1 

Bulb 

87 

MR160 

Flhur 

97 

FT813 

Mount 

54 

FT893 

Mount 

80 

BX48-7 

Dynamotor 

WRITE  — WIRE  — PHONE 


COMMERCIAL  SURPLUS  SALES  CO. 

4101  CURTIS  AVENUE,  BALTIMORE  26,  MARYLAND 
TELEPHONE:  CURTIS  3300 
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OA3/VR7S  t&.«« 


.  .  »  ^U4A 

'240  a.2»  211 

.  . .  a.«s  2I2I-: 

CIB  3.4*  2I.%A 

la.rt  2I7C 


'N7GT 

'Q7 

»K70T 


I2‘‘J7 

13SK7 


ess7 

«.sT7 


«T7G 

ttl- 


2%«iTH 

250TL 

274A 

274H 


•IAI>70 


IB7r.T 

11  '.OT 

IC« 

U-7G 


A32A 


•lAKA 


6770 

6Z70 


r.l  ACT 

!^Z.•V 

I.IZAOT 


41124  (il.lC 
4IU.'4  «t>' 


iiivoA 


III22 


3»AS 

3SB3 


2%7B 


6  9S  114A  ! 
S.6S  44nA 
4.96  44»iH 

4.99  4.1nTH 
49.99  4.M)TL 
34.90  ’>27 


2r44 


rGV)3A 


2J2I  A 

2422 

2.126 

2J27 

2J:iu 

2J:m 

2M2 


7Z4 

liA 

)3A6 

I2A7 

13AKGT 

I2AH7GT 

l2Ai.» 

12%T6 

12AT7 

l2Ar6 

I2\f7 


2J34 
2J3H 
2J  17 
2J;iK 
2J;>9 
2J40 
2246 
2J4H 
22411 

22r>o 
2Jn4H 
a2.A.7 
2261 
2262 
2K2.'i  ! 


2A3 

3A4G 


*U7GT 


S6Y6 

33 


KK60 

r<K6.3 


61.7 

>.1  70 

ANT 

6g7 

».R7 

6.S7C 


I3RAA 


2K2M 
2  Kin 


I  iV  -.GT 

I2H6 

I  22  *>GT 

1227GT 

I2K70T 

I2K6 

I2U7 

!2'*47GT 


ig4 

lg:^GT 


6HA7 


7  3<»TL 


Mtxrlal 


6sr5 


6Sn7 

6.<27 

6VK7 


Thi 


flC433 


21  Xmutrr 


%  a  MA:  6  tv 
a  in  MA 
•  n  MA;  340-1 


Tutwf 


IHH421 


II4KI' 
11421% 
IIIK  >  1 


331>-0>3S0«  •  33 


06. M  21K-221S6  34  99 

12H.O  21H  22IS6  49.90 

IRlOCf 

o.iitt  4<>I16II3S|  914  99 

1.6  4l>mUW:i6i  1999 
4.7%  loiKiKW'Sl  34.99 
0.0  4nimK'lSI  42.90 
12.3  40R023S1  49.99 
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6».  12t  lihrttofi  any  type . $  .98 

Botary  .<»itrh  MyraifX.  2  <Wk  SF3T . 39 

1  Difd  .^(MKh  oil  fondenver .  2.98 

2  mfd  H(HHH  oil  eiHNleniter .  3.25 

3  mid  4(H)0f  oil  rondenser .  3.95 

24  mfd  15iHiT  liC  3KV  Hash.  Excellent  for  siieed 

Ump  .  3.95 


1000  KC  crystal  BT  cut . $3.95 

3**  scope  shield .  1.29 

2  speed  dial  drive  for  >4*  shaft  ratios  5:1  1  to  1  .39 

ATC  100  mmfd  air  trimmer  screwdriver  shaft . 29 

Centralab  8.%0  S  50MMF  5KV^  BI  TTON  COM). .  .  .39 

500  watt  12.5  power  rheostat .  3.49 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


HlO  I  .n«>A3 

2Z  I  3083 


FULL-WAVE  SELENIUM  RECTIFIER  STACKS 
Voltog*  ond  Carront  Rotinqs  Bos9d  on  3$*  C. 
Ambitwt.  Soll-CooUd 


E9UIPMENT  SPECIALS 


Fin.**  V>nii»l  In  Van  <  xolint; 

W6>«n  aiA.fttur*  and  Fundu*  Proof  la  8«>a>rad  A«4  LatWr 

TRANSFORMER^n'sV  40*  CY 
HI-VOLTAGE  INSULATION 


a  6v  rr  •  a  nA  m  n  *.  am  .  3  a9 

a.Av  TT  m  loA.  ilvlT  •  6nA  .  #32 

Kio.riv  <T  •  7A  92  99  O.-lv  %  lA . 99 

.nv  •  J2A;  6  Iv  m  2A:  M  3v  41  1A .  3  90 

..nv  •  RA  6..nv  ft  6A:  2.3*  •  I.7SA .  4.17 

.  Iv  9  lA:  3  nv  «»  2A  93  29  4-tU4r  •  |A  .07 

:iv  1  T  44  3..nA:  asa  .nv  CT  M  3A .  3.97 

V  I  T  m  20A-.  to  KV  INS .  0  99 

«v  li  l.nA  RMS .  1.47 

TRANSFORMERS— 220v  40  Cyc 

113  9-n-nia  3  •  437  MA  .  9  9  39 

l*.nv  •  6A  4v  •  a.lA  3  99 

1x6  rVv  <'T  •  .TA  6 ..Iv  CT  41  1  6A  3. 99 

ir>v  i-r  f  6.nA:  6  CT  •  2  .nA:  a.3v  CT 

41  1  6A  230  440  Prt .  3.99 

Stop  L'p  iNiwn  110/130.  300  watt .  10  99 


PILTEE  CHOKES  HI  V  INS 


PHONE  OICSV  8-0347 

WRITE  FOR  QUANTITY  PRICES 

r  0-6.  MVI^.  mm. mum  9IO^OO.''^To 

4ap^«*  raouiraW.  All  marcl»«nd<ao  ouaraA> 


CLBCTRO-THS  BEST  FOR  ELECTRONIC  SURPLUS 


DECK  ENTRANCE  INSULATORS 

(Bowl  and  Flange  Type) 

Mr<l.  by  Ohm  Hrasii  Co.  hrery  Cmlv. 
mrtftl  flaitge  lOS*  lb.  p«»rc.  ^wl  »et  In 
rubb*T  Ti»p  b**il  D.  bro«« 

fwi  thru  rod  lO^*  L  Insul.  dlst. 
top  bell  end  fleng**  6^' . $3.95 


MINE  DETECTOR  SCR  62S 

Detectu  niettllle  objectu  i  ferrous  or  non- 
ferrous)  to  a  depth  of  approx.  6  ft.  Find 
outboard  motors  on  the  iKittom  of  taken,  lo 
^  cate  underground  piping,  trea.-<ure.  me- 
tallio  fragments  in  lumber,  etc.  New. 
complete  with  Insl.  l»ok,  $65.00.  Taed 
*  but  like  new . .  $45.00 


MOTORS  AND  GENERATORS 

U.E.  MiHlel  5BA10A522,  24VDC.  0.55A.  10  ox  in 

torque  1400RPM  . $5.95 

Universal  Elec.  #523.  U5V1K\  1.2A  /.OtKiRPM.  $4.95 
W.E.  «K85«03.  24VDC.  O.OA.  SOtKiHI'M,  Shmit 

wound  .  $2.95 

(IK.  efillYOEH,  Permanent  Magriet  type.  Movin’ 

025A  J8l»JUPM  . $6.95 

KMC.  8PN37952.  ;52VUC.  1  .iollp.  Gear  reduced  to 

21UPM  . $I2.S5 

(Jen'l  Indiwtrlea.  115VAC,  6it<'y.  .65A  80UPM  geared 

to  20  30HP5!  $3.95 

Elec  Spec,  Typo  4A1,  24VIH.\  15A  VHP.  3X00 

ItPM  . $14.95 

Warren  Synch,  Type  B3.  IISVAC.  60cy.  4W.  12 

RPM  .  $5.95 

Kioor  «M2471».  24VIH:.  0  ;i£A.  iBOftHPM.  .  $5.95 

Flyer  Type  1623.  IIOVAC.  25cy.  30W  78HPM.  guv. 

:  root .  $7.95 

Dynamic  HI  Press  Axiai  Flow  Fan,  Mod  ri868CK4.  24 

2XVIK\  VHP.  KOOORPM.  22')CFM  Used .  $8.95 

liear  «CO04.  24VDC.  l.fA  Tf-'KiUPM  kW,  .  $8.95 
Oster  Shunt  Motor.  Type  K  7  27V  Volts  Im\ 

1/20  HP  3H.50  RPM .  Price  $7.50 

(htor  8*Hn  Motor.  Type  C-2BP1A.  27.5  Volts  D(  . 

1  '100  HP  7000  RPM .  Priee  $8.50 

WMtmg^uuse  4ril71391,  27VDC.  VHP.  0 .5A. 

Emerson  #  ieiu2i2.  24ViM:,  160  oa/ft  torque^  100 

RPM  . $9.95 

Kllnco  F-16  Rate  Generator.  2  ph  1.3  volts'iuo 


HIGH  VOLTAGE  CAPACITORS 
Stondard  Brandt 

Jf2CFfi2S  rated  0,1  Mu-F  (8  12KV  DC. . . . 
«14F64  rated  0  25  Mu  F  ^  20KV  DC 
»14F71  rated  0.25  Mu-F  32.5  KV  DC. 
SA7548  rated  2x.25  Mu-F  (9  6000  VDC. . 
« 120063  rated  0.65  Mu-F  ^  12  5  KV’  DC 

#14F63  rated  1.0  Mu-F  (9  15  KV  DC - 

«14F35  rated  1.0  Mu-F  §  20  KV  DC - 

s.VI>16734  rate<l  1.0  Mu-F*  ®  25  KV  IX'. . 
«MF42.5  rated  S.5  Mu-F  @  10  KV  DC.. 
rMF338  rated  4  5  Mu  F  @  7500  VIXT. . . 
jri4Fl3  rated  5  0  Mu-F  e  10  KV  DC  ... 


REACTORS  AND  CHOKES 

.  «:479(IT4.  Bated  J  5H  «  J  3A  DC .  .  }37.S« 
=  7479964.  Rated  MH  #  .DMA  I>C.  .$27.50 

«3016.  Rated  «  2011  «$  6flMA  DO . $2.95 

on  trT4»8.59  Bated  OH  ^  80MA  IK’  $1.50 
1  «f-7423  Rated  1.2  1  611  @  0  OMA  DO  $2.25 
I  *06313.  Rate.!  0.016H  @  14A  IK'  .  .$5.50 
1  *UX»SS:D.  Bated  SOU  »  OSA  DC  12000 

. $5.25 

t.  #7472403  Bal.d  5H  «»  .035A  DC  ^KV 

on  '  ST47.92V.  "  Bated  TH  'i«  '  0.9A  IK'  loKV 

. $19.50 

1  i  X9ii4A.  Rated  0  lOOH  1  4A  IK'.  $3.00 

30.40.  Rated  150II  »  1.0  .M.ADO . $2.25 

1  f.\9II0.  Rated  0  son  *f  2  OA  IK' . $3.00 

1  WX-3149  Dual  Rated  1.75/1. 75  0  2...' 


DC  SERVO  MOTORS 


Wliite  R.eliera  Klee.  Co.  (690;X  461 
24  VDo  to  .65  Amps.  Toruue  50  In 
Itie.  16  ROM  reeenilble,  eonip  v  limit 
switch,  relavi  and  selenium  recliflen 
lo  keep  AC  out  of  motor.  5\.3x4  $12.95 


Wcslinghouse  Wotthour  Meters 

Type  CS.  240V  60cy/lph  15  Amp..  3  Wire,  new  $ 
Type  CS.  120V/6(kir/lph  15  Amp.,  2  Wire,  new 
Type  CA.  120V760cy/lph  15  Amp..  2  Wire,  new 


Inpot  18V ; 
$3.95 


Pioneer  Gen. E-Motor  Dynamotor  #982669. 

Dutp»il  4.'»0\’  (9  K'iOMA . 


MOUNTING  BASE,  prorldee  antl-sbock 
3  units  Trans  or  Rec  of  the  ATA  or 


MT  ARC 
mtg  for  a 
equip 


WESTERN  ELECTRIC  PRECISION  CRYSTALS.  40 
meter  band.  7270kc . 75g 


HEAVY  DUTY  EXTENSION  LIGHT.  25  ft.  twitch 

on  tiandle,  metal  bulb  protector . $1.75 


SCR. 178  TRANSMITTER-RECEIVER.  2400-37(H)kr$.. 
low.  Phone  A  CW  opt . $32.50 


RELAYS 

(f  F  #CR27yi-B100J4.  3PDT.  6VDC.  15A  Con¬ 
tact*  . $1.25 

Allied  lHy9D28.  3PDT  6VIH',  15A  contacts . $1.3$ 

I^ad  h  Type  1054ARV.  SI*S4T  on  make.  SP8T  on  break. 

20  32  V'lX'.  15A  contact* . $1.25 

G  K.  #CR2791-BI(H)F3.  DPDT  24  VIX:  5A  contacu  75g 

(i-M  #13013,  DPDT.  24  VIX'.  15A  Contacts .  96« 

IMce  #311.  DPi>T.  28  V'lX*.  10  Amp  cont.  1900  ohm 

roll  .  95< 

G  M  #1302u.  Dl^T  on  make,  3PMT  on  break.  24V’lN’. 

1.5A  c<mtartH  .  $1.25 

Allen  Bradley  \89309.  81^  double  make.  24VIN', 

2iMi  A  . $2.50 

A  B  Bulletin  X9SS45,  type  B6B.  SP8T  Double  Make.  24 

I  VIH'.  2*Mi  Amp . $2.50 

Duiicn  Tliernial  Time  Delay  ll.V  VAC  60  ('y,  8!'8T,  1 
rain  delay  .  $1.95 


WIRE  WOUND  RHEOSTATS 
Stondard  Bronds 

#241D.  2o0  250  ohms  50W  w/H'  shafT  95< 

S241D,  300  300  ohms  5oW  w/ V  shaft  ....  95< 

#24111.  4(K)/400  ohms  SOW  w/ti'  shaft . 95« 

#S0D.  30/30  Ohms  SOW  w.'H'  shaft . 95« 

Motlel  J,  16'16  Ubm4  .SOW’  w.'H”  shatt  $1.25 

MiKlel  J.  0  5  ohro.s  SOW .  954 

Mmlel  J.  5  Ohms  SOW .  95e 

Model  J.  75  ohms  SOW .  95e 

Model  J.  150  ohms  60W .  95« 

Model  J.  800  ohms  SOW..  $1.25 

Model  J,  1000  ohms  SOW .  $1.25 

Mmlel  J.  5t>00  ohms  SOW’.  $1.45 

Model  H.  60  Ohms  2.5W'.  75c 

bO  Ohms  2SW’ .  65c 

Model  H.  100  Ohms  2.5W'  75c 

Mo«iel  H.  175  Ohms  2'.W  75c 

Type  PR,  15  Ohms  25W*..  75c 

All  tlta  potentiometers  and  rheostats  In  stock.  W’rite 
_  I  us  your  requirements  on  all  carbon  or  wirewound. 

ALL  MERCHANDISe  BRAND  NEW  UNLESS  OTHERWISE  NOTATED 

ALL  PRICES  F.O.B.  BOSTON.  ORDERS  ACCEPTED  FROM  RATED  CONCERNS  ON  OPEN  ACCOUNTS  NET  30  DAYS.  MINIMUM  ORDER  $3.00 


Pi  3.  IMniary:  230V'  60cv  .3pl 
6VDC  at  300  AMPFJIKS.  X’nit  < 
and  ammeters,  voltage  control. 
374*11.  Rebtiilt  like  new . 


»h  8A.  OtTTIM’T; 
complete  with  volt 
1.  174T)  24  4'W’ 


FEDERAL  TEl*  A  RADIO  IM’  POWER  HUP 
!*LY.  Input:  220  volts  60  cy  3ph.  Output'  28 
volts  IH'  130  Amperes,  (.'omplete  w  meters 


HAMMJTIT  ELEt’TRlC  RF^CTIFIERS  MODEL 
HPS-IOOB  Input:  220  volts  60  cy  3  ph  13A 
Output:  15  volts  at  130  Amperes.  SO  V’olts  at 
6.5  amperes  Complete  w  \ult  and  ammeters 

Uke  new . . $225.nft 

MAI.LORT  RECTOSTARTER  TYPE  Al*8  20. 
Input:  230  V’nits  60  cycle  3  i>h.  Output:  12 
ViX?  at  600A  for  1  rain.  200 A  for  1  hr..  ISO  a 
coit.  Output.  24VDC  at  SOOA  for  1  min.  lOOA 
for  1  hr..  65A  oont  Complete  w/volt  and  am¬ 
meters.  IJke  new . . $225.00 


searchlight  section 


Dept.  E  110  PEARL  STREET  BOSTON  10,  MASS.  LI  Berty  2-7890 


320 


Moy,  J95I  —  ELECTRONICS 


^orp. 


SEARCHLIGHT  SECTION 


MINIATURE  RELAYS 


TELEPHONE  RELAYS 


ALLIED 

RELAYS 


AUTOMATIC  ~  130i> 
otuB.  itniA..  Sl'ST 

ST^WsE  R  G  *  C?R?.' 

SON  P31505  11VIM-. 

AAtl-rlbrstion  eon* 

STli^MBERG.  CAR?. 

MN  F3S504  «VD<'. 

Anti  nbratioEUl  ouo- 
ta.  ts  #ROt  »».4t  M. 

COOK  103  8-llVUC  Copper  tlu(.  slow  rel«>a^.  SVin. 
300  ohm  #R3e3  . . $2.49  ee. 


Each 

BOeD40  77VDC.  DPDT.  ZUOohn.  UMiti  $2.2$ 

BOAASS  SSVAC.  ^llVlx:),  UPDT  #R211  l.t9 

R06D$5  24VDC.  DPDT.  340  oha  #R04  1.7$ 

R04$$  24VDC.  DPDT.  34«oIub  «R04B  1.99 

ROISDSS  34VDC.  SP8T.  double  nebe. 

249  oba  |R06  1.2$ 

D09D3t  9VDC.  IPDII  14obB.  #R32S  2.2$ 

B09DSS  S4VDC.  SPOT,  290  ohm  #R9S7  2.2$ 

BJX.4Z  12  a  liVDC.  SP  DOLE  break. 

240  oba  C.T.  ^R226  *.99 

S$937  24VDC.  Doable  aake.250obm  #R109  1.99 

B01SS5  24VDC.  Doable  make.  4  Break 

249  oba  #R299  1.19 

B01993  12VDC.  90  oba.  C  el  4  Frame 

oaly  (ao  eoatacU)  #RC9S9  A9 

ROYX9  IVDC.  SPST.  a.o..  1  l/3oba  #R9S9  l.$9 

ROY19D  20VDC  Doable  make  1.  brak 

I.  $50  oba  IHS60  1.9$ 

DIFFERENTIAL  809476  DUAL  $000  ohm  3.5  ma. 
('ollw.  Armature  mvoted  bMwevnFTTAOlN  KTAOINN 
normally  open.  SPDT  SA.  cootatU  Hl-Mpeed.  Suit 
abl«<  for  1*.  P..  bridge  or  balancrd  clrvulta  where 
dlffer.90UaI  action  la  reouired  <R363 . $4.95 


SOLENOIDS 


ALLEN  BRADLEY  It.^lA.  SIVIH'. 

8PST.  50  A,  100  ohmii  ffRHU 

G.  E.  rR9S33Kl<>0A2.  24V1H'.  3  ri|^9k 

SW1TCHETTE8.  DPOT  n.c.  4 
8I*ST  0.0. :  extra  long  throw  gRl38 

HART  M549A.  Tat  t694R19.  24VIH  ' 

SPST.  300A.  75  ohnu  »RI37A 

•2.96  ea. 

AUTOLITE  IW  SPEC.,  33424A  24VDC.  SPST.  200A. 

*t  ohnu  #R150  .  92.7$  aa. 

CUTLER-HAMMER  R8.  6041H139A.  24VIH'.  SI*HT. 

2<HtA.  10  ohma  «Rt30 . $3.99  an. 

EPCO  847D.  13VDC.  SI*8T.  35A.  35  ohma  «R1S3 
11.9$  aa. 

ECLIPSE  D1EA5353R.  24V1)C.  200A.  6  ohma  »R136 

f2.99  an. 
1.99  at. 

G.  E.  «CR3800a84Al.  34VDC.  i>«>ubla  Make.  50 

ohm  300A  «R59B . $3.99  aa. 

_  _  .  AUTOLITE. 88K 

4001.  13VIH- 
I  double  make. 
30  ohm.  lOOA 
sR74$l.2$ea. 

guardian 

IKfliVMiBIPBVA  345SS  Dual 

dQpISdi  latoblag.  34 

r  VDC  aacb  aec- 

I  tioo.  Double 

r  *  k  vR  ¥  makaona.  dou- 

^B  4  ble  break  one 

m  p  .  (loubla  make 

2io6a,  14  ohnis 
aR333  $4.7$aa 


G.  E.  CRt791B106J3.  ISYDC.  SPDT.  190  ohm«.  .3A 
rootacu  «R937  . $1.2$  ea. 

G.M.  13793-1  18-34  VDC.  SPDT.  100  ohms.  lOA 
oootacta  #RS40  .  $1.7$  ea. 

LEACH  2069  (O.B.  M7473260)  13  S4VDC,  3PI>T.  i:to 

ohma,  15A.  contacu  9R241 . $1.90  ea. 

AMPEAITE  TIMK  delay  i4K02  MTAC  or  IM'. 
SI*ST.  0.0.  5A  eootacta.  S  aec.  delay  at  24V :  ran 
uperata  from  110  V  with  IS.’iO  ohm  reeiator  or 
larger  for  longer  delay  #11319 . 9.99  ea. 

G.  i.  rRS791-B100J4  4-6VDC  3PDT,  IS  ohm.  3A 

contort*  #B361  . 9».2S  ea. 

G.  E.  CB3791-0100K4  34VDC.  4PST  n  o..  3(M»  ohm. 
lOA  contacts  #R362  . $1.9$  ra. 


ANTENNA  SWITCHING 

ADVANCE  Type  400.  lin 
^  VAC.  DPDT  llanjeoer- 

LEAC^Io7rB^*W]^ 

lOA.  eootacta  #R57 

$1.9$  aa. 

ADVANCE  4001R  7SVLH:.  DPDT  4  SPST.  ceramic 
maul..  3500  ohma.  1$^  eootacta  #R337..3.99  aa. 
G.  E.  CR  roiDlOrrs.  34VDC.  DPDT.  ceramic 
Inaul..  100  ohma.  5A.  oootacta  #11239  9.9$  ea. 


SENSITIVE  PLATE  CIRCUIT 


PDTTER  4  BRUMFIELD-S500  ohm,  9ma  .  SPDT 
#R364  . $1.2$  aa. 

CLARE-A1334S.  3600  ohm.  7ma..  DPDT  4  DPST 
n  o  #R363  . $3.99  an. 

DUMONT— 5000  ohm.  5ma..  RPST  n.0.  lOA  eootacta 
#R330  . $.99  aa. 

G.  E.  ('R2791Bll>9r36  10.000  ohm.  9  ma.  double 
maka  and  break.  5A.  contacts  #11331 . 9.99  ea. 


A.  C.  RELAYS 

A,  B.  T.  C1070.  IIOV  OOoye.*  Coin  release  niechan- 
lam  #R362  . 499  ea. 

ADVANCE  Type  400.  IIOV  60c>c .  DPDT.  Urge 
eeramte  base.  15A.  ctmtacta  #B355 . 94.7$  ea. 

GUABDIAN  13-24  VAC.  Make  3.  Break  1.  5A.  oon- 
tarta  #H273  . 91.1$  ea. 

GUARDIAN  12  24  VAC.  .SP8T  n.  o..  9A.  cootactt 
#R274  . $.99  an. 

ALLIED  BD6A55.  55  VAC.  DPDT.  lUA.  oootacU 
#R3li  . tl.Otea. 

I2VAC  Dl*irr.  n.  o..  5A  contacu.  #R275  ..9.99  on. 


CAPACITORS 

TRANSMITTIN6  TYPE  4 

MPO  WVOC  Tl 


L0W-L0.S  Y.How  Bok.llt.  Imulatlon. 
pl«tur.d  actual  siia  (40-40  YhtMd) 

W-M/C  910.00/M 

HI-VOIYAGI  CLAM  YO 
mIYAL  SEALS  IFIEDYHRU) 

14-  Hoi.  V  Owroll  *841  (  .US'!?, 

»/ier  Hols  1  ^4'  OroroU  #341  f  70.00/M 
t/l**  Hoi.  1  %’  0.«*U  *33<  1  An.  SlM 


POWER  POTENTIOMETERS 


HI-RESISTANCE  GLASS  OHMS 

Barmatlcally  sealed  glaaa  ferrula  typee 

1  metohm  10  long  I  hi*  dlam . 91.99  ei 

10  megohm  5  lonff  1  hi*  dlam..  2M  ea 
19  oaegohm  10*  long  1  U*  dlam 3.99  ea 


TS2A  VARIABLE  CERAMICONS 

CAPAC.  1.5  to  7:  1.5  to  7.5;  3.5  to  30:  5  to  4n 
.28  ea..  $29.09/e 


Ctromic  li  Fetdthru  CAPACITORS 


S.S. WHITE  DENTAL 
LAB  RESISTORS 

IK,  4K,  40K,  100K,  SOOK.  All  1  watt 
$1 0.00/C 


Vy*.  N*.  MMFYM.  Ea.  oarc 

Button  CB  SM  d:ll%  I*  X-M 

B;itu>n  FA  140  ^107.  !•  1>.N 

btaedo# 

7006  d.10%  40  $9.99 

SUBdo#  334  1900  ^^10%  .13  19.99 

Feedtbiu  SS  ±li%  .10  9.99 


LARGE  STOCKS  OF 


*Screwdrieer  eheri 


Relaya 
Real  store 
Sere#  Xfmrs. 
Shock- Meuntt 
Sockets 
Spaghetti 
Switchee 
Tranafermere 
Tuhea 
And  Others 


AN  Cennerters  Centrols 

ARC’S  Crystals 

Binding  Posts  Filters 

Cable  Fuses 

CapaNters  Hardware 

Ceramleens  Iren  Cera  Slugs 
Carries  Knebe 

Chekes  Petentiematers 

Circuit  Breaker!  (slne-easlne) 
Ceils  Pulse  Xfmrs. 


SILVER  MICAS 


ROTARY  SWITCH 


ICL 

±.i4r« 

±  $% 
d.14% 

±  1% 
:kie% 
:kl9% 

±  1% 
±19% 
±19% 

louetieg  block 


40  circuit.  3  position,  bakellte  inaul.  10 
decks.  4  cku/deck.  non-ahortlng  Mallory 
»834  . $2.79  ea. 


Writ#  Ua  Year  Needs  fer  Immediate  Quete 
PRICES  FOB  OUR  PLANT  Min.  Order  $$.09 


400  CYCLE  INVERTER 

Lol.ni  PEai8  JJ.5V  »1A  In:  Hi 
■“«  YA  0.8P.K.  out 

. . 
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SEARCHLIGHT  SECTION 


from 
the 


LARGEST  INVENTORY 

IN  THE  COUNTRY 

cr-  over  3,500,000  to  choose  from 


We  Invite  Inspection  of  Our  Complete  Line  of: 


K  CONNECTORS 


&  m  AN  CONNECTORS 


AN  V  HARDWARE 


BRITISH  PLUGS 
UG  CONNECTORS 


UHF 


COAXIAL 
CABLE 
'83  SERIES'' 


CONNECTORS 


ARC-NAF-PL  PLUGS 


WRITE,  PHONE  or  WIRE  Your  Needs  AT  ONCE 

-TELEPHONE— I  p^j^es  quoted  on  request;  simply  state  type  and  quantities  required. 
BEekman  I  All  inquiries  receive  PROMPT  ATTENTION.  Industrial  needs  served 
3-5780  ACCURATELY  and  EFFICIENTLY. 


ELECTRONIC  SUPPLY  CO. 

6  WEST  BROADWAY  N.Y.7,N.Y. 


ELEaRONIC,  TELEVISION  &  RADIO  COMPONENTS 
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SEARCHLIGHT  SECTION 


IN  COMMERCIAL  QUANTITIES  -  IMMEDIATE  DELIVERY 


Condenser  Specials — New 

S — S  mfd — 600  V.— S1.I0  Symbol  "F" 
8 — 8  mid — 600  V. —  I.4S  Symbol  "O" 
3—3  mfd — ISO  V. —  .2S  Symbol  "8" 


FOR  STYLE 
■  OF 
MOUNTING 
I  SEE 
SYMBOL 


BATHTUB  CONDENSERS— NEW 


25  WATT  POWER  RHEOSTATS 


Lart«  Stock— InquiriM  Solieitod 


Sp»KM4l— .2  nafil— lyuOV  ST 
Spt<*l4l-2x  l  mM-  400V  TT 
Spt^-iol  Bothtub  Ku . 


OIL  CONDENSERS— NEW 


CHANNEL  CONDENSERS— NEW 

Lorfo  Stock — Inooirtoo  Soticitod 

Special  .5  mfd— 4yOV.  TT  . % 

Special  .007— lOOOV.  lies.  Bkt . $ 


Vottofo 

lOKV 

3SKV 

30KV 

lOKV 

7500V 

12  SKV 

ISOOV 

2000V 

2S00V 

7000V 

7S00V 

7500V 

:500V 

lOKV 

ISKV 

lORV 

MOOV 


BAKELITE  TOGGLE  SWITCHES 

srST  3A.  3S0V.  %•  buahlnt.  Bat  Handle . $ 

1>1^  ;iA.  250V.  7/10*  bu.Hhing.  Bat  Handle  S 
1>I*ST  ('ll  BB13K4  T/16*  bushing.  Bat  Handle  I 
HBUT  AH  A  H  bu&tung.  Bat  Handle . $ 


NEW  MICA  CONDS. 


510.  (PNI.  660,  :.MI.  1000,  1.500,  2600.  2400.  SOOg, 
3700.  :m0.  4«KMI.  471M).  6000.  6600,  TMg,  0166. 
6  miufd  to  750  mmfd  .046.  1000  iiunfd  to  2400 
mmfd  .066,  3000  mmfd  to  9100  mmfd  10. 

Special  Mica  Kit . 100  #  S3.M 


COAX  CONNECTORS 

. %  .20\  83'IJ  . . 

. I  .39  I  83-18PN  ..I. 


TUBES — NEW 

. .  $  .9<l  I  832A  . . 


NEW  SILVER  MICA  CONDS. 

Ingairiw  Solicited 

Special  SUier  Mica  Kit . lOO  9 


It&V 
2«KV 
32  $KV 
lOKV 
7S0VAC 
ISOOV 
2S00V 
3000V 
2SKV 
2000V 
lOOOV 
1500V 
2000V 
2SOOV 
3000V 
SOOOV 
6000V 
15KV 
20KV 
2SKV 
600V 
600V 
600V 
lOOOV 
lOOOV 
ISOOV 
2SOOV 
SOOOV 
lOOOOV 
600V 
600V 
2000V 
4000V 
400V 
600V 
600V 
600V 
lOOOV 
ISOOV 
600V 
SOOOV 
600V 
990VAC 
400V 
3S0V 
600V 
ISOOV 
600V 

toov 

soov 

600V 

tooov 

HMV 

<>00V 

330VAC 

lOOOV 

lOOOV 

lOOOV 


Siaso 
.  3.29 
.  1.99 


MOLDED  PAPER  CONDS. 

.004.  .01.  .06— 600T.  . $4.90 

.01.  .03.  .06— 400V  . $3.90 


-NEW 

Range  160-226 
MC— Bat.  opera¬ 
tion  with  pre- 
rtalon  relret  cer- 
nler  dial,  tuning 
ebarta.  0-6O0 
D.C.  mleroam- 
meter.  dlode-Tri- 
ode  and  plug-ln 
antenna.  Con¬ 
tained  In  blai'k 
njuminitm  carry¬ 
ing  case  12H  x 
S%  X  $H.  Prteo 
$1$.$$. 


METAL  TUBULAR  OIL  CONDS. 


.02  A  .03  mfd— 400V  9  .12 
.06.  .25  A  .1  mfd— OOO-IOOOV  .16 
Other  Typee  Available. 


2TLAD 


2TLAD 


1/$LS 
l/tS 
1/tLS 
1/9  S 
1/4  S 
1  2B 
1/t 

2  1/9  B 
1/9  UH 
9/16  R 
3/4  R 
1/9  S 
1/9  LS 
1/91^ 
1/9  S 


RESISTORS 

PriM  I  Watte 


4  TLAD 
4TlJk 


MISCELLANEOUS  SPECIALS 


Trana  Mica  .01  mfd— 16KV . 

Var.  Oramlc  Trimmer  1-3.3  mmfd.... 

Pilot  L.  Aasem.  Om  A  Blue . 

('boke  166  M.A..  5  Hen.  160  ohm  D.C. 
Trana.  A.F.  Driver,  Prim.  400  ohms 

Sec  2260  Peed  In.BC  395  C . . 

Octol  Socket.  Bakellte  iComiSetel... .. 
Oetol  SocJMt.  Ceramic  (Complete).... 


Ohms 

1500  lDua> 

1  Meg  (Dual) 

2  Meg  (Dual) 

R— Round 
8— Screwdriver 

Locking  Shaft 


MOIXMOLTH  RADIO  LABORATORIES 

159  OAKHI  HST.  ]V.  J. 

ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 
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SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


X  Band  Spectrum  Analyzer  8500-9600  Me., 
calibrated  linear  below  cut-oil  attenu¬ 
ator,  calibrated  irequency  meter,  tuned 
mixer,  4  iJ.  itagez.  3  video  itaget  over¬ 
all  gain  125  db..  reg.  power  lupply. 

S  Band  Spectrum  Analyzer  2700-3900  Me., 
similar  to  above. 

K  Band  Test  Load,  low  power.  . .  $20.00 
X  Bond  Test  Load.  SO  watts,  average 
power  W  X  1"  waveguide.  Sand  load 

IS  108  . $35.00 

HI  POWER  X  BAND  TEST  LOAD.  dUsi- 
pates  350  watts  oi  average  power  lor 
H"  X  1 W  waveguide,  VSWH  less  than 

1.15  bet.  7  and  10  KMC . $150.00 

S  Band  Test  Load  TPS-5SP  BT.  SO  ohms 

$12.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi¬ 
pates  1000  watts  oi  average  power,  lor 
11^"  X  3"  waveguide.  Range  2500  to 
3700  MC. 

Dummy  Load.  DA-21/U,  X  Band,  High 
Power  Load,  VSWR  less  than  1.15.7  to 
10  KMC.  Dissipates  280  watts  average 
power. 

Dummy  Load,  TS-338/U2.  S  Band,  High 
Power  Load,  2500  to  3700  me.  Dissi¬ 
pates  600  watts  average  power.  For 
IMi"  X  3"  waveguide. 

X  Band  VSWR  TEST  SET.  TS-U/AP.  com- 
plete  with  linear  ampliiier,  direct  read¬ 
ing  VSWR  meter,  slotted  wave  guide 
with  gear  driven  travelling  probe, 
matched  termination  and  various  adapt¬ 
ers.  with  carrying  cose. 

X  Band  Pick-up  Horn,  AT-48  'UP  with 

coaxial  lining  . $10.00 

X  Band  Below  Cut-Oil  Wave  Guide  At¬ 
tenuator,  with  calibrated  dial,  type  N 
input  connector,  output  connects  to  W 

X  1"  wave  guide . $55.00 

TS-62  X  Bond  Echo  Box  with  r.l.  cable 
and  pick-up  antenna. 

TS-33  X  Band  Frequency  Meter,  8500-9600 
Mcs.  Crystal  detector  ond  SO  micro-amp. 
meter.  Indicates  Resonance.  Connection 
lor  scope  available. 

TS-4SA-APM-3  Signal  Generator.  6700- 
9500  me.,  no  V.  60-800  cps. 

30  MC  I.F.  STRIP.  VIDEO,  and  AUDIO 
AMPLIFIER  AND  110  Volt  60-2600  cps 
POWER  SUPPLY.  Bandwidth  10  me. 
now.  part  oi  SPR-2  Receiver. 

AMPLIFIER  STRIP  AM-SSA  SPR-2  con 
tains  IT.  ampliiier,  detector,  video  am¬ 
pliiier.  pulse  stretcher  and  audio  ampli¬ 
iier  and  Rectiiier  Power  Unit  PP-1S5A/ 
SPR-2  bandwidth  10  me,  center  ire¬ 
quency  30  me.  sensihvity  SO  microvolts 
ior  10  milliwatts  output.  Power  supply 
80/115  V  ac,  60-2600  cps  1.3  amps. 
Send  lor  schematic  .  .$65.00  less  tubes 
S  Band  Signal  Generator  Cavity  With  Cut- 
Oil  Attenuator,  2300-2950  me.,  2C40 
tube,  with  modulator  chassis  ... $30.00 
UPN-1  S  Band  Beacon  Receiver-Transmit¬ 
ter  . $75.00 

TS-1S5  S  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 

S  Band  Mixer,  tunable  by  means  oi  slider, 
type  N  connector  ior  the  R.F,  and  local 
oscillator  input,  UJIT.  connector  ior  the 
I.F.  output,  variable  oscillator  injection. 

$30.00 


S  Band  Crystal  Mixer,  variable  oscillator 
injection,  illustrated  . $17.50 

TS-110  S  Band  Echo  Box  2400-2700  me. 
portable  . $110.00 

X  Band  Thermistor  Mounts,  VSWR  less 
than  1.4  8500-9600  MC  Fixed  triple 

tuned.  V'2"xr‘  waveguide . $40.00 

Fixed  triple  tuned  H"xlVii"  waveguide 
$50.00 

Frequency  Meter,  8500-9600,  variable,  ab¬ 
sorption  type  ior  either  V^'xl"  or  H"x 
114"  waveguide,  with  calibration.  4 
MC,  precision  ground  thread. .  $150.00 

X  Band  Crystal  Mount,  Vk"xr'  waveguide 
$25.00 

X  Band  Attenuator,  double  van  type. 
VSWR  less  than  1.4  8500-9600  MC  0-30 
db.  calibrated  ior  II4"xH"  waveguide 
$60.00 

V4"xl"  to  Vt"x\V*"  adapter.  UG80^U 
$5.00 

TS-203  AP  CALIBRATED  SELSYN  $10.00 

GENERAL  RADIO  PRECISION  WAVE- 
METER  TYPE  724A.  range  16  kc  to  50 
me.  0.25%  accuracy,  V.T.V.M.  reson¬ 
ance  indicator,  complete  with  accessor¬ 
ies  and  carrying  case  NEW.  .  .  $175.00 

HEWLETT  -  PACKARD  -  AUDIO  SIGNAL 
GENERATOR  205 A  . $230.00 

ESTERLINE  Angiu  recording  Milliameter 
60  cycles,  llOV.  AC  I  ma  lull  scale. 

$150.00 

TS-89  Voltage  Divider  ior  measuring  high 
video  pulses,  ratios  1:10  and  1:100 
transmission  ilat  within  2  db  150  c.p.s. 
to  5  me.,  with  cable  ior  attaching  to 
syndroscope  . $30.00 

Waveguide  Below  Cut-oil  Attenuator  L 
101-A  UJIT.  Connectors  at  each  end 
calibration  30-100  db  . $15.00 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN¬ 
UATOR  same  as  above  except  input  is 
matched  in  range  oi  2200-3300  me. 
VSWR  less  than  1.2 . $54.00 

PULSE  TRANSFORMER  132-AWP  .  $8.00 

HYPERSIL  CORE  CHOKE.  1  Henry,  West- 
inghouse  L-422031  or  L  422-32  $3.00 

PULSE  INPUT  TRANSFORMER,  permalloy 
core.  50  to  4000  kc.,  WE-D161310.  im¬ 
pedance  ratio  120  to  2350  ohms.  .$3.00 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


B  REAL  VALUES! 


CABINET  CH-nS 

Olive  drab  in  color,  this  raWnet  has  a  full  length 
interlock  areees  door  on  the  rear.  The  front  takes 
the  standard  19*  panrls  with  60  inches  of  hei|ht 
and  20  inches  deep.  It  is  shock  mounted  on  a 
heavy  steel  platform  and  has  a  two  Inch  protrusion 
fully  covering  one  side  to  accommodate  wave  trap 
and  w’''*"e  Lon  “»nts  allow  air  ca  m 
eirculatien  top  and  bottom . 


CONDENSERS 

Carl) 

I  mtd  6000  VDC.  OIL  FILLED  $1.98 

.00026  mfd.  25000  VDC  OIL  FILLED  2.95 

50  mmfd— 5KV— S  AMP  Vacuum  Cdnd  1.19 


T23/ARC5 

Brand  New  Transmitter  for  VHP  $29.95 


RA  52— RECTIFIER 

A  Tranitat  controllad  raettSer  ta  produca  hlah  volt. 
MO  DC  Irem  a  MO  VAC  60  e^o  Murca.  Up  to 
11.500  voitt  DC  at  50  wat1».  llaftrad,_  . 
•tip!;  vollPOa  (0-15  KV)  pnd  cuiTifit»TA-5® 
<0-20  MA)  .  New 


MISCELLANEOUS  SPECIALS! 

RA  10  DA  Reoelver . flVbS 

RT7  APN  1  Tranpoelver .  4.3  ?  3 

BC  ;147  iDtoi^hooe  .kmpllfler .  ,  j.45 


APS  13 1’HF  Aoteona.  Pair.  —  4* 

FL  8  Flltor .  .  i'a§ 

1-97  Blaa  Meter  .  .  3.45  4]45 

RL  42  Antenna  Geartwi  Mot4^  ao<3 

Reel .  4  4S  7  M 

BC700  ^tterj  operated  itxh^eUtht 
Interphone  amplifier.  Complete 
with  tube  and  abock  mount,  but 

leap  battery .  .  3  43 

C-18 — Antenna  coll  apaembly  aiuc 
^ed  used  in  BC  «03  reoetrer. 

Frequency  rante  2D-27  .9  Mc  - 

T  si  upwA . 10  for  11.45 

I  82  P— Five  Inch  360  degree  eoro- 
.  Sehyn  receiver  —  34.45 

A-81-2  Tranamltter  Selayn  for  182 

Indicator .  .  s  45 

(Both  I82F  A  Trana  Selayn  for 


TUBE  SPECIALS 

1625  I  .39  807  1.89 

1626  . 39  813  .  .  8.95 

JIJ  .59  837  .  1.19 

805  3.29  860  4.95 

CATHODE  RAY  TUBES 


$1.95  SBP4 

1.95  5FP7 
I  9'  SGPI 

3.95 


AS-138/ARN 

10  INCH  STREAMLINE  LOOP  as  used  with  di¬ 
rection  finding  receivers.  Fixed  pMition.  is  Ideal 
for  planes,  boats.  $|  .9$ 

automobiles  . New  ^ 


SCR  625  Famous  Army  Mine  Detector 

Cpmplatp  kit.  brand  nnw  In  nrl8lnal,__„ 
suitcase  style  carrying  case. 

Less  BatleriM  “  w 


1 


TS/10 

Sound  powered  phones — Brand  New 

$10.00  ea.  2  for  $17.95 


TEST  EQUIPMENT 

No.  M -652  Jackson  Audio  Oscillator _ used  $29.50 

No.  155  A  RCA  Oscilloscope . used  75  00 

No.  M-840  Triumph  Oscilloscope  .  ,  used  39.95 


PRICES  UPON  REQUEST 

I -98- A  T&3/AP 

1-114  P/0  RC-68  TSIOA/APN 

1-135  P/O  IE-17  TSI6/APN 

1-167  Weston  Anal.  s772 
1-183  Freq  Meter 

1-185  Oscillator  TSS9''APN-I 

1-187  Synchronijer  TS62'AP 

1-189  Calibrator  TSI26/AP 

IE-19  TS-251  Less  Xtal 


All  shipments  FOB  worehouse.  20%  Deposit  re¬ 
quired  on  all  orders.  Minimum  order  accepted 
— $5.00.  Illinois  residents,  please  odd  regular 
soks  tox  to  your  remittance. 


ARROW  SALES,  Inc. 

Dept.  ri 

M?.U  S.  Ave.,  Chicogo  IS,  II 

pp  •♦Arnteo  7.4574 
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2.S4  2—  100  2.29 

4.4S2i5  60  i.lO 

2.U  2M  35  I.t4 
2.H  3M  50  1.44 

5.51  JM  50  2.11 

4.46  Mt  100  5.24 

4.52  564  35  1.24 

5.61  564  100  5.26 

4.46  574  35  1.24 

24.74  576  150  4.46 

4.46  444  35  1.24 

1.24  444  75  2.46 

5.61  644  35  1.24 

1.64  644  75  2.46 

2.14  644  50  1.44 

2.46  644  100  5.24 

1.24  644  150  5.61 

1.44  666  150  4  46 

1.84  764  25  1.64 

5.26  764  ISO  4.46 
1.84  1444  35  1.24 

1.44  1444  150  4.46 

1.24  1244  335  6.44 

2.46  1264  50  2.22 

2.14  1264  150  4.46 

1.84  1644  35  2.11 

5.24  1644  50  2.22 

4.21  1644  150  4.48 

1.24  2444  35  2.14 

1.44  2444  50  1.44 

1.24  2264  150  4.46 

1.24  2644  150  4.45 

2.46  2644  35  2.11 

5.24  2644  50  2.22 

4.21  2644  100  5.61 

2.14  5444  35  1.24 

4.15  5444  100  5.61 

1.24  6444  35  2.22 

1.44  5444  50  2.54 

5.24  6444  100  5.76 

1.84  7644  50  2.54 

4  IS  7644  100  5.44 

I  14444  60  2.54 

M:  too  4.21 

1-67  16444  35  2.47 

1.24|24444  150  4.52 

rh«tb«r  tliaft  required 
or  ecrowdrlrer  odjutt. 


Mfd.  VoltaiM  Avail. 
.1  3>6-20K 

.25  3-8-5  |-4>5K 
.6  400-U-SK 

1  600-1- 11-2-5-4 

2  400-600-1-11-3 

4  60^S>-l-ltK 


24K-244K-24Kt  764K-! 

45K-27K-3544t  844KH 

744K-7MK-744Kt  lm»«- 

*  *cr«w(lrlTer  tloctad 

♦  Knob  tvpf.  nh^. _ 


Special  Prlcea 
oa  Requeac 


600 

600 

3500 

600 

3500 

600 

600 

600 

600 

3500 

2500 

2500 

600 

600 

600 


.44415 

.4442 

.44425 


Voltatea 

Mfd.  Avail. 

.455  400 

.46  3-4-600 

.1  4-0-lK 

.IS  600 

.35  2-4-600 

.55  400 

.5  4-6-lK 

.75  600 

1  1-3-4-6-lK 

2  4-600 

4  50-100 

8  500 

25  25-50-75 

44  25 

54  35 

144  15 

244  13 

544  6 

21.41  2-400 

25.42  6-1600 

31.445  600 

.4441.455  600 
.21.45  6-1500 

.11.46  300 

.11.6  400x50 

21.1  4-600 

21.14  600 

21.2  600 

21.25  4-600 

.51.5  600 

2l.S  4-600 

1.1.65  500 


UG-4/U 

UG-16/U 

UG-12  U 

UG-U/U 

UG-1$/U 

UG-14/U 

UG-18/U 

UG-lf^U 

UG-24/U 

UG-21/U 

t’G-21B  U 

UG-22/U 

UG-24/U 


UC-25/U 

UC-27/U 

UC-27/AU 

UG-57/U 

UG-68/IT 

i:0-8*'l’ 

UO-U5/i; 

lG-185/1’ 

llC-244  V 

UG-244  U 

85-IAC 

85-IF 

65-12 


85-lAP 

85-lRTY 

85-ISP 

45-1 R 

85-lD 

85-t8PN 

85-22R 

S5-228P 

88-2R 

85-2SP 

PRICES 
QUOTED 
ON  REQUEST 


8  2  Cer-D  ibtg  .48 

11  6  bak-n  ahtc  1.46 

)  5  5  carets  2.25 

I  2  4  bak-D  tbtc  1.55 

(Maop  other  typea  In  atock) 


MG19A  NEW 


#•36.823 

#»36.C 

#»36.CI 

#»3«-CS 

#•36.018 

#•38.034 


.CI03R3  srsT  cloMd  ..  .591  5  terninal . 98 1  #2004  D  P.,  mi 

.CI23C3  DPST  op/cl  ...  .59  8  termiaal . I.87|  #2004L  D.P..  mi 

ny  othar  types  In  stock)  M2  tarminal  2.491  82006  D.P.D.T 

HUNDREDS  Of  OTHER  ITEMS  AVAILABLE 
to  RfttMl  Conesrns.  Prices  net  FOB  nur  wKsa  NV8  r«  ekamo* 


SEARCHLIGHT  SECTION 
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TEST  EQUIPMENT! 
Complete  Line! 

DUMONT  224-A  OSCILLOSCOPE 
TS-36/AP  TS-l(ttA/AP 

TS-108  TS-184A/AP 

1-77  HICKOK  TUBE  CHECKER 
UPM-1  COMPLETE  TS-250/APN 
BC-221  FREQUENCY  METER 
RPC  MODEL  644  MULTIMETER 
FERRIS  MICROVOLTER  MOD.  188 


TS  111/CP 

TS-117/GP 

TS3/AP 

TS-IOO/AP 

TS-170/ARN-5 

TS-182/UP 

TS-127/U 


1-212 

TS-5/AP 

TS-19/APQ-5 

TS-61/AP 

TS-IOB/APN 

TS-375  U 

TS-15A/AP 


TELEVISION  CAMERA 


3350  line  resolution.  Easily  converted  to 
present  RMA  standards.  Circuits  ovoil- 
oble  with  comero.  Complete,  like  new. 

RC-184  IFF  EQUIPMFNT 
BRAND  NEW,  COMPLETE 
SCR-584  PARTS 

APS-4  RADAR  COMPLETE 

APS-6  RADAR  COMPLETE 
MARK  16  RADAR  COMPLETE 


MK20A/UP,  NEW,  INDIVIDUALLY 
BOXED 

BC-1100-A  TRANSMITTER 
WITH  REMOTE  CONTROL.  125  W. 
115  VDC  OR  AC. 

WE  WANT  THIS  EQUIPMENT: 
BC-348  ART.13 

BC-611  ARC-1 

RTA-1B  ARC-3 

BC-1000  RSA/ARN7 

COLUMBIA  ELECTRONICS  LTD. 

524  S.  SAN  PEDRO  ST. 

LOS  ANGELES  13,  CALIF. 

11816  VENTURA  BLVD. 

N.  HOLLYWOOD,  CALIF. 

Coble  Address:  COILICT 
All  items  subject  to  prior  sale 


POWER  RHEOSTATS  OIL  CONDENSERS 

^  i  1  ohm.  ohr 

Ohm.  watt  ca.iOhm.  watt  c.  j-?** 


type  "J" 
POTENTIOMETERS 

TYPI  "J"  $1.10  I  type  "JJ"  $2.50 


BATHTUBS 


(f=^  TRANS- 

cffiJ  MITTING 

micas 

type  ea.i  mfd.  wv  type  ca. 


SELECTOR 

SWITCHES 


.##■  SOO  4  34|.ej  sou  4  I.S4 

eei  1200  4  Ml.MS  600  4  I.7S 

.eei  1200  u  srl.es  3uo  4  i.i« 

^^^^^^(ManyolharilM4iartaeh)^^^^_ 

"UG"  and  "UHF"  CONNECTORS 


‘AN”  CONNECTORS 


Large  Variety  Available 
At  Great  Savings 

Sand  yaar  ..am  aad  lat  a.  saata 

BIRTCHER  TUBE  CLAMPS 


35c. 


r.i!5  200  Jooai 

HI  600  Connactori  BARRIEiBBl 

HI#  25  STRIPS 

51.441  600  P.IOl.H  . 30  3.I40.Y  . 

51.65  600_  ?!  4.I40.V  . 

5i.l  4-600  S.302.AB  . 13  ia.i4AaiAW 

,51.25  4-600  8.304.CCT . 25 

5i.5  100-600  P.306-AB  . 18  ••*240 . 

016x03x045x061.12/  P-^CCT-L . 33  13.140  . 

600  S.306.FHT . 24  18.240  . 

S.308.AB  . 21  4.141. W 

Also  availaMa  CHAW.  P.3I2.AB  . 24  i  I  Tw . 

NEL  Typa*.  SMelal  P.3I2.CCT.L . 42 

Pncat  on  raauaet.  P.3I5-FHT . 40  7.I4I.Y  . 

P.3I5.EB  . 34  ll.i4I.Y  . 

P-3I5.CCE . 40  12.141. Y  . 

SHOCKMOUNTS  .J-m-Y  . 

_  P.324.FHT . 74  . 

P.324.EB  . 58  2.I42.Y  . 

S.330.AB  . B4  4.i42-Y  . 

S.404.A8  . S3  8*142  . 

P.406.AB . 33  ».|56  . 

IMP.l .  lib.  .15  8.406.CCT  . 98  T  Sv . 

I44P2  :  2  1?:  :i5  S.406.CCT . 69  J'  . 

194PR*2  2  1b.  .15  8.2408. SB . 83  4*151 . 

lOOP.k  .  3  b.  15  P-24I2.SB  . 81  5*151  . 

lOOP-a .  6  lb  :24  HiiaXCE  . 87  4-152  . 

150P.4.  .  .  4  lb.  .24  . vK  2002  . 


Jullf*Dr>RWITf*54BR  I50PH.8  .!  8  1b.  .45  .  2’H 

MlWKUaYYI  I  VeriBO  I50PH.I5  151b  .44  P-SlO-CE  .  3.44 

A. #Y2.R8I3  8!*ST  *’8“  ptunter.  iMP.a  6  lb  35  P.5i2.CE  . 3.52 

neta)  boiulM  oorm.  op . 59  MOPD-IS  .  15  1b.  .54  8.512. CE  * 

B. #B.R8I0  SPOT  type  •‘S"  plun-  244PHN.55  S5  lb.  .75  A 

ler.  S-diTulu:  ooe  op  and  one  cl  .94  244P.I12  113  lb.  .48 

#WZ.RL8  (Dot  Ulua.l  8PST  • 

leaf  actuator,  norm,  cl . 59  eAwr^ 

#R.RL2T  (not  lllua.)  SPST  10a  TCBldlMAL  BOARDS 
125  vac  roUer  plunfer,  norm.  TERMINAL  BOARDS  ^ 


£  . 3.921  i-M  . 

E  3.961  i-$  . 

Mony  otfior  typot  In  itock 


MALLORY 
PUSH  SWITCH 


I  #2001  8.P..  maka  eaat.  aaa-L. . 


ALEXANDER  MOGULL  CO.,  INC. 

worth  4-0865 


161  Washington  St.,  N.  Y.  6,  N.  Y. 


SEARCHLIGHT  SECTION 


BRAND  NEW  -  GUARANTEED  -  SURPLUS  -  METERS ! ! 


D.C.  MICROAMMETERS 

100  MICROAMPERES.  WESTON  643.  4>4*  IV>un<l 


R.F.  AMMETERS 

t  AMP.  GENERAL  ELECTRIC  DW.$2.  24'  Roun<) 
flush  ii)t*tal  ■  -  '  -19  $4-50 

1.5  AMP.  WESTON  M7.  24'  lUiund  fl  metal  black 

M-ale  . (8  M.M 

2  AMPS.  SIMPSON  137.  2*  8q.  flush  bake  made  for 
4  oilins  lUdio  4'onipan\ . S4.S0 

2.5  AMPS.  SIMPSON  35.  34'  >M  flu.>h  hakelite 


eaM-  . ^  W.50 

3  AMPS.  WESTON  425.  34'  Hound  fl.  hakelite 

cast*,  uirh  extemal  thermm'oupie . W  $9.50 

5  AMPS.  GENERAL  ELECTRIC  DO-44.  34'  IL^und 
flush  l>akehte.  with  ext.  thermocouple  .  .  ii'  $8.50 
8  AMPS.  WESTON  425.  34'  Round  fl  iMkellte 


AMMETERS 
VOLTMETERS 
MILLIAMMETERS 
MICROAMMETERS 
SPECIAL  METERS 


A.C.  AMMETERS 

100  MILLIAMPERES.  WESTON  476.  34'  Hound 
flush  hakelite  ca'o*.  400  ctrcle^  ......  (jD  $7.50 

500  MILLIAMPS.  WESTON  476.  34'  Round  flush 
hakelite  case.  4'tO  cvcle* . $7.50 


D.C.  VOLTMETERS 

40  VOLTS.  SUN  3AP593.  34*  ILl.  fl  bake,  m 
(dims  t>er  N'  .  made  fur  Mallory*  tV).  . .  0  $5.95 

300  VOLTS.  WESTON  732.  3*  Stjuare  flush  hake- 

Itte  rase  . . #511 .00 

500  VOLTS.  WESTCN  506.  34'  ILmnd  flush  hake- 
Ute.  I  M.\  movemt'nt,  c«»n>plete  with  ext.  Wejiton 
r%pi‘  resistor  Ih»x  <J.\N  t>'pe  MR  2.'1\V.'>imi 
IM'VV-  . -a  $9.^ 

2  KILOVOLTS.  GENERAL  ELECTRIC  00-53.  3' 

Su.  flush  hake..  I  MA  nn'Vrtnent  c*omplete  with 
luOO  ohms  per  Volt  precision  ferrule-type  multi 

plier  . »  $10  95 

20  KILOVOLTS.  GENERAL  ELECTRIC  00.41. 
34'  Hound  fl.  iMke.,  1  MA  with  multiplier 

(S  $27.9.5 


D  C.  AMMETERS 

I  AMP.  WESTINGHOUSE  NX-35.  34' IM  flush 
hake  cast*  •JA.S  «vpe  M1U4W00I  IN’AA)  56.00 
5  AMPS.  GENERAL  ELECTRIC  00-41.  3u.- 

Hound  fl  hakelite.  . 9  $5.95 

15  AMPS.  TRIPLETT  0321-T.  34’  Hd  fluah  bake 

llte  case  . (9  $4.50 

200  AMPS.  GENERAL  ELECTRIC  00-41.  34'  Kd 
fl.  hakelite.  complete  with  ext.  50  M.V.  iihunt 


METER  TRANSFORMERS 
MULTIPLIERS 
SHUNTS 

WE  CARRY  A  LARGE  STOCK  OF  METER  ACCES¬ 
SORIES  IN  ALL  TYPES  AND  RANGES.  LET  US 
KNOW  YOUR  REQUIREMENTS  AND  WE  SHALL 
BE  PLEASED  TO  SEND  YOU  OUR  QUOTATION 


We  specialize  In  electricAl  InstrumenLt.  Over  AAARITIAAE  S^A^ITCHBOARD  ( 

754)00  meters  m  stock.  Send  for  our  latest  circular  INSTRUMENTS^ACCESSORIES  t 

showlnf  our  complete  line  of  8urplu.s-New  Ouaran  338  Conol  St.,  N.  Y.  13,  N.  Y,  ^ 

reed  meter*.  Worth  4-8217  « 

trders  accepted  from  rated  concerns,  public  Inatl- 
utlons  and  agencies  on  open  aorount,  others  pleav 
rod  25%  deposit,  balance  C.O.D.  or  check  with 
rder.  All  prtcea  KOH  our  warehiHwe.  N.$'  C. 

TEST  EQUIPMENT 


COMPARE 


THESE 

VALUES! 


TS.3 

TS-59 

TS-146 

BC-978 

OAV-1 

TS-6 

TS.61 

TS-153 

BC.1236 

W-1158 

TS-IO 

TS.^2 

TS-155 

BC-1277 

TS.14 

TS.74 

TS-159 

CLQ.60 

Trans. 

TS-IS 

TS-76 

TS-174 

D-l  50637 

APQ-2 

TS.16 

TS.91 

TS-203 

U143 

APT-1 -2-5-5  A 

TS.19 

TS.92 

TS-206 

1-196 

ARQ-8 

TS.83 

TS.98 

TS-218 

I.203A 

ART-2-7 

TS.24 

TS-100 

TS-226 

1-208 

A  XT-2 

TS.26 

TS-102 

TS-268 

1-212 

TPS-2 

TS-27 

T5-111 

APA-II 

1-223 

TS.33 

TS.118 

BC-221 

LM-8 

RECVRS. 

TS.35 

TS-125 

BC-376 

LM-15 

APN-9 

TS.36 

TS-126 

BC.638 

LS-1 

APR-5A 

TS.45 

TS-127 

BC-905 

LW 

ARN-8 

TS-47 

TS.131 

BC-906 

OAP-1 

ARQ-8 

RECEIVERS  CPN-3 

RA  10  DB 

TPS-2 

RT-48ATPX-1 

POWERFUL  BEAM  MOTORS 

With  Compleu  Operatlnir  06 

Instrwtlona  for  Ua*  on  ♦j*’*  irSWr 

IIOV,  60  eyclea.  ^  if*  0.».A. 

We’ve  Bold  tliouaands  of  theae  powerful,  hlffhly 
reared  motora  for  TV  aaHals  and  Ham  atattona, 
Bart>ecue  pita.  etc.  Compara  thla  prlea  anjr- 


COMMUNICATIONS,  BEACON,  LORAN,  IFF  AND  RADAR 
SCR-717B;  SCR-720;  APS-{2)(3)(4)(15);  APQ-13 
MAGNETRONS  POWER  UNITS  ANTENNAE  INDICATORS 
TURBO  AMPLIFIERS  CONTROL  AND  JUNCTION  BOXES,  Etc. 

LERU  LABORATORIES,  INC. 

360  SLEEKER  ST.  NEW  YORK  14,  N.  Y. 

Oftegon  5-3525 


'ALVARADIO  SUPPLY  CO. 


Dopt.  L>13,  341  S.  Vermont  Avo. 
Los  An9clos  S,  Colif.  DUnklrk  8*2211 
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SEARCHLIGHT  SECTION 


—  COMMAND  AND/OR  ARCS - 

TRANSMITTERS  ond  RECEIVERS 

Br-443  Autt'nn*  Lpsh  V^-.  USED  NEW 

.  . s  1.95 

HC  4.»U  3  Kw»'lr»T  I'nntrol .  1.49 

3-6MrR«>.u«r .  5.95  $11.95 

fi  9.l  R«fiver  .  6.99  $.96 

Triple  H«  r»>nAr  R«.  k .  $1.95 

V  II  K-  Transmitter,  ('omplete 

tuh»~,  . 29.9$ 

2  l-.l  .Mr  Trarumltter  w  tuhe'i..  .  14.95 
4  r>.3  Ml’  Transmitter  »  tnhes  ...  5.95 

.5.3-7  Mr  Transmitter  vr  tubes  5.95 

7  9.1  Ml  Transmitter  w  tubes.  ..  9.95  19.95 

3-4  Me  Transmitter  w'tuhes .  18.95 

2'‘V  Jleoeher  C'nmman<l  Itsnamoturs  $0.97 
MODULATORS 

Br-4:.»;  with  Tul>es.  le^s  .l>n .  2.95 

.Ml»  7  AUI’.')  Plate  .M-lulaftK .  7.95 

.Ml>  7  M..<lul4tor  innamotor.  2xV.  $.95 


SF*I  Radar  Eqptt.  10  Centimeter.  Hraml  V>^W  «ith 
eoiiiplete  «pares  to  insure  oter  10  years  of  enntmuoUH 
operation  Ineluiles  motor- generator  set  In  each,  all 
aave^guide  plumbing,  instrui’tion  bisiks.  etc.  19 
rases  jt^r  set.  export  packlnf. 

PRICE.  EACH .  $2,500.00 

Beachmatter,  250  watt  PortaMa  Sound  Amplifter 
Syttemi.  mth  nine  speaker  rack,  tultes.  mike,  cabies. 
ami  sparee  tlperatlon  from  110  %olts.  one  pha-te. 
an  rvrles  Ai*  Kxcellent  ami  .New  «s.n'lltiiin  units 
PRICE.  EACH  $485.00 

4  ase  Ilf  Spares  for  abiue  PRICE  $100.00 

Wmtarn  Eleetrir  Model  HLAS.  500  watt  Sound 
Amplifier  Systems,  consisting  of  40  wart  l*re  .Vmpit 
tier;  ,Mn»  watt  Power  .AmpUller  with  built-in  power 
supply,  espaniler  compre^sor  circuit,  internal  Newer 
venuiatlrm.  .;o  kc  erasing  itscillator  cin'uit  for  inaa 
netic  tape  rei-or«llng.  tolume  and  meter  rtmtmls:  two 
speaker  rack<i.  each  with  8  HO  watt  d\namtc  horn 
iinlta  4>i>»'rat;i'n  fn»m  115  3  HO  .\4’  New.  I'nused 
4'i>mplete  with  tulles,  rabies.  r<»nne«iors  and  instruc¬ 
tion  manual  EACH  $895.00 

Wilcox  36A  ReetiOeri.  single  cabinet  unit  ei>ntamlng 

4  separate  transformer  re«  tirter  power  supplies,  capable 
of  supplying  IH'  loltage  to  one  or  more  OHC  trans¬ 
mitters  and  one  or  m-ire  Wtlc»»x  M'A  ^IMulafors 
(which  are  desIgnM  to  m<wlulate  a  0H4’  a  KW  RK 
Ouiptit  Transmitter*  lias  terminal  isinnettums  for 

5  9Hr  Transmitters,  and  for  local  or  rem**te  operation 
Mea-sures:  72*  huh.  29*-j*  wide,  and  244*  de«-p 
4>IHTate»  from  22"  oo  .\4’.  NKW  eijpt  .  complese 
with  Control  leiavs.  luN^..  power  transformer  ire 
move<l  for  .shpnit).  instrm-tion  manual  WRITE  FOR 
PRICE. 

RMCA.  Model  8010  I  F.  Ship  Main  Radio  Trans, 
mittar.  31>  to  5"n  K»  .  t>pes  4\\  A  I.  Excellent 
condition  less  motor  generators 

PRICE.  EACH .  $479.00 

RMCA.  Model  80I9A  H.F.  Rhtp  Transiu  rter.  rr.m 
plement  to  KOin  ahi>re,  for  II  F  transmissi.-n  .\1 
and  A2.  200  watts  output  Kxi*ellent  rondltion.  l^s 
tubes  and  MG  iiu*  with  9oio  powers  this  unlt  i 
PRICE.  EACH  $400  00 

RMCA.  8003  Emerpenry  Transmitter.  .''•00  K4'  .50 

watts  output  with  12  11*.  V  IN'  motor  generator 
set.  and  battery  charging  unit  Excellent  ('ondirn  ti 
4'omplfte  with  tiiNs  price.  EACH  $275  00 

RMCA.  8707  Direction  Finder.  Hnt  Fre.|  •  consist 
ing  «»f  receiver,  loop,  shaft,  rotating  wheel  Exi'ellent 
4'otidltion  except  shaft  lM>us,ng  not  s^ailatde  <cwn 
lie  easily  ImproTlsedi  With  tulies  PRICE  $750.00 

Mackay.  Model  I50.AY.  I.F.  Ship  Tranimitter.  :'.2'’ 
to  r.iM)  K4\  .\i  and  A2  emission  Exj’ellent  4't.ndl 
tion  PRICE  with  MG.  11'.  V.  IHV  EACH  $350.00 
PRICE  vnthout  MG  EACH  $275.00 

RC.I63  Radio  Beacon  Eqpt.  2n  40  Mr  ronierts 

S4  R  :."s  -  js  fiOH  H2s  to  directional  transmitters 
and  rerelxers  Ideal  for  airports  or  for  hom  ng  appit 
rati'.n.  NT-TW  and  completo  equlpt.  Expi»rt  packed 

EACH  .  $90.00 

SCR.5M  "Pepo  Stick  *  Walhy-Talky.  Portable  low 
power  .\M  radiofelephmie  for  $  to  H  me  operati»»ii. 
with  13  plug-m  tuning  ctula  containing  errstaU  for 
crystal  *'ontrol  both  rerelxer  and  tramsmliter 
Transmltter-Recelier  BC  74.5  of  this  SrR-5U  In¬ 
cludes  telescopic  antenna  and  "Press  Talk"  Switch 
as  well  as  all  cables.  Range  5  miles,  plug.  With 
PE.1,57  Vibrator  I*«iwer  Supply  2-voU  battery  Hess 
eiectrolxtei  T-17  mike,  readv  for  tmmeillate  oi)era- 
thtfi.  PRICE.  EACH  $95.00 

32  Volt  DC  to  AC  Rotary  C4>nvortor.  mfd.  bv  Kato 
For  yachts,  workboats,  or  farm  installation.  Out 
put  110  V..  60  cveies  At',  rated  215  watt  but  good 
to  34>«  watts  All  N'EW  t'nlt*. 

PRICE.  EACH  . $39.95 

Deck  Entranc#  Insulators,  howl  and  flange  type 

8%*  dla.  with  beaxv  galiantaed  metal  flango  and 
bell,  Top  bell  6'%*  dia.  x  11*;  brass  feed  thru  rod 
Very  high  voltage  insulation  Indlrldually  packed 

in  cartons,  all  NEW  12  FOR  . $24.00 

Goooratar  Claetrie  Amplidyno  M.  G.  Sat.  general 
type  #V587567T.  motor  type  87.3AB58.  Navy  ffPG 
llABP.  115  230  V..  60  exclea.  motor  rated  at  \- 
HP .  generator  output  2.50  V.  DC  at  375  watts 

SVM-  PRICE.  EACH .  $75.00 

T9/APQ2  Radia  Transmittars.  Noise  modulated 
Jamming  Transmitter,  using  Electron  Multiplter 
1*hotocell.  For  Jamming  certain  types  radar  eqpt 
New  unused  transmitters  only,  with  Wectron-Multl- 

plier  tube.  leM  other  tubes  EACH . $32.90 

BB.23/GTA.2  A  BB.I4/GV  SwHchbaards  4  Powar 
Suaaly.  for  operation  from  llOV.  M  cycles  AC  (with 
storage  batteriesi.  Each  in  Individual  metal  cabinet 

Nfmv.  Priea.  Each  Sat .  $450.00 

BC«3I9<A  Transmittar.  CW  only  300  watta  output 
Freq.  range  4  0  to  13  4  me.  O^atea  from  110  220 
tolls,  r.o  c>4>ies  AO.  Excellent  condition.  I^eaa  tubes 

PRICE.  EACH  .  $308.00 

Wilssi.  96-200A.  2-KW  BP  section  115  to  52.5  KC. 
Large  cabinet  witA  comNsts  RF  end  containing  two 
VFO,  Intermediate  sections  and  PA  stage.  Almost 

new.  hut  lacks  PA  Inductance.  Less  tubas. 

PRICE  .  $300.00 

RADAR  TRAINING  HT— MARK  V 
For  Student.  Schools,  Labs,  or  actual  radar  applica¬ 
tion.  operates  In  the  .'>^0  to  765  me  region,  designed 
eaperlally  to  Illustrate  bow  radar  eqpt.  functions,  and 
permits  making  numerous  experiments  to  put  over 
radar  fundamentals.  Uses  abews  described  receiver; 
separate  transmitter  UHtng  H025  trlode  with  1.5  watts 
at  antenna,  with  400  KC  Internal  modulator  using 
two  811  tubes;  External  modulator,  generating  audio 
frequencies  of  16.000.  4.000,  and  1.000  cydea.  and 
RF  at  7-50.  3.50.  and  175  KC.  with  selection  switch 
for  modulation  frequency  and  ware  form  control  using 
3  rubes.  807.  4N7.  xnd  6J5:  sM  of  Antenna  Dipole 
rods.  Supplied  with  full  instruction  sheets,  diagrams, 
calibration  rurres,  tubes,  NEW  unused  sujplus. 
PRICE.  Par  Sgt . $175.00 


SNOOPERSCOPE"  TUBE 


Infra  R*s1  Image  i'emerter  Tube  (British)  to 
make  "Soo«‘pers^'«H>**s.'‘  ‘■}4nip»rsts.>pi'e,"  and 
other  dexuvs  tliat  in  the  dark  Has  many 
useful  industrial  appticatioiLs  ttperaiee  with 
inxlsible  tnfra-reil  rays,  without  sraniiLng  or 
siuphtiers.  SupplUMl  with  tes'hiilcal  datn  and 
diagrams  Exery  tube  auaranteed! 

EACH  .  »50 

6  for  53400 

BAUSCH  4  LOMB  Front  I4id  Lems  A-semblx. 
for  (test  imagev  F2  I  3  .'•  lu  EF  EACH  $10.00 
MOUNTED  LENS  UNIT.  alM>  for  fnet  eml. 
resulu  aa  gtsHl  a*  H  A  L  unlL  Speetl  FI. 9  f  1. 
91  44  mm  outside  dia  at  igie  end  t>0  mm  length 
of  uwmnt  64  mm  PR4CE.  EACH _  $7.00 


BC  433  Rei-elxtT  w.o.  tubes . ! 

„  xxith  TuN-h  . 

XTN  2*14  4’i>mpasg  Re<  eiver . 

B4’-1206  Receiier  2ihj  pN)  kc . 

IK  ".7  Marker  Beaxx.ti  Rex*  W.O. 

Tulies  . 

144'  7{;;D  w  o  tub*H . 

w  tulles  ... 


4’  .;7j  Trans  pH)  W- 
range  ^ou  kc  to  12 
units  listed  coiiiplet 


tt  Voice.  t*W.  Mi  W.  frexj 
me.  uses  l*1ug-ln  Tuning 
^  with  tubes,  less  Tuning 
.  $18.95  $24.95 

IC  375  or  191  Trana: 

.  $2.49 

2.49 
2.49 

. 2.49 

W  kc . each  4.50 

ig  for  BC  375  or  191  2.95 

ing  .  1.95 

TTER:  KM)  watt  master  o« 
from  3.50  '0)541  kr.  by  using 
i  with  1  tuning  unit . 

$13.33 

I - LOOP  ANTENNAS - 1 

I  DC  1  H.xe  2  tube  ampUtler  New  $25.95  I 

MM  20  E . New  7.95 

I  LP-21  A .  New  9.95  | 

rL8  Filters— A’a.  B’s,  Ct . New  $.1.95 

FI*5  Filter! . New  .79 

Hand  Keys-  J  :i.g .  .Nt-w  .79 

TS«’  TILWSMITTF:!!  a  RF4  Fivra  with 
I2V  INwer  Supply  and  Cablea  Good- 

Used  .  179.50 

Heineinann  4'lrcuit  Breakers.  115  V.  20  amp.  1.39 

lYup  Pitch  .Moturs . New  13.95 

Prop  iTtcIi  Motors— with  Transformer ...  New  If. 99 

l*rop  Pitch  Transformer,  only . New  6.95 

RT  7APN-1  Traascwiver.  tubes  A  dyn.  .I'sed  9.95 

I - TRANSFORMERS - 1 

3200V  34)0  ma  NiT— $8.95  . Pair  $15.95 

I  12V  24V  2am  llOV  primary .  2.95  | 

ARC  I  2  Meter  Transceiver,  tubes — good.  u.sed  $39.00 
522  2  Meier  Transceiver  with  tubes— good,  used  99.50 

BC-434  Control  . Ised  -$1.95  New  2.95 

C«*de  PracUce  Tapes  for  TO-IO  15  roils.  New  7.95 
Bl'-906  AbHorptlon  TNpe  F're<|.  Meter.  Ran^ 

150*225  m<x  0*500  I>C  Mirroammeter 

Used .  511.50 . New  14.95 

riold  PhoDea  E-E  8‘a  Csed  515.95  pr.  New  $34.50  pr. 

[ -  DYNAMOTORS - 1 

PE-103  N'EW.  ORIGINAL  CASE . $29.95 

I*K-10S  NEW’.  Less  Has^l>ynamoU>r .  19.95 

DM-32A  Input  2hV.  Outimt  2M  DC  .06 

stnps . Used  1.95 

DA  lA  Input  28 V  69  1  6  amps.  Output  234) 

DC  99  1  amp . Used  5.99 

PE  73  29V  M  20  ampH.  output  lOOOV  69 


BC-348  RoceWert,  liko  NEW  condition, 
complete  witli  tubes  ond  dynomotor. 
EACH  $140.00 

BC-221  Frequency  Meters.  Excellent  to 
LIKE  NEW  condition,  with  calibrotod 
chorts,  tubes  ond  crystol.  EACH  $B5.00 


proper  plug 


TS-47  APR4 

Siqnol  Generotor.  40  to  115  me  ond  115 
to  500  megocycles,  butterfly  condenser 
tuning  with  direct  precision  coNbrotion. 
Solid  construction  ond  shielding,  with 
built-in  power  supply  which  operotos 
from  so  to  220  volH  AC.  50  to  2600 
CFS.  Complete  with  instruction  sheets, 
tubes,  ond  connectors.  NEW  ond  like 

new  units.  EACH . $140.00 

*  5S0-765  MC  SUPERHET  RECEIVER^ 

WITH  WAVEMETER 

llaxlly  modlflrd  for  Cltlsro's  Band  rvKwptloii.  or  for 
exp^rimcfital  uao  on  VHF  Telrrlslon.  Uses  a  955 
Autodyoc  detector-oscillator  into  3-atage  rvwlNtance- 
couplrd  IF  amplifier.  Output  Is  for  heodphonew.  In- 
(iudes  VR-I.M)  voltage  reculator  tube,  6B5  tuning- 
eye,  and  5Y3  rectifier.  For  US  volts.  50/60  cycvles  AC 
Calibrated  Wavemeter  mounted  aa  separate  portion, 
with  variable  tuning  rod  and  hand-plotted  rallbratl(«i 
curve  fur  each,  permits  checking  frequency  of  Incoming 
signal  NE3A’ unused  surplua.  With  Insi  ruction  sheets 
an<l  diagram,  plus  calibration  curve,  and  tubes 

PRICE.  EACH  .  $75.00 

Vl-I  I.F.F.  East.  CoQslflU  of  (lual  transmitters 

and  dual  receivers,  each  working  In  "A"  and  "H" 
bands.  176  and  515  rocs  respectively  Includes  power 
supply  (115-230  volts.  60  odea  A4')  and  tubes,  all 
In  une  metal  cased  unit.  f^'l'RED  eqpt. 

PRICE.  EACH  .  $155.00 

RMCA.  8800X  Ants  Alsrin  Rseslvert.  500  KC  Auto¬ 
matic  AGH  v4-second  dash  actuated)  Alarm  Unit. 
Complete  with  Relay.  Control  Box  and  warning 
light.  For  110  V.  IM'  operation.  Eirellent  ('/xndl- 

tion.  with  tubes.  PRICE.  EACH . $39600 

T8K*I0.  500  watt.  2  18  1  MC.  CW  Telegraph  Trans 
mitter  designed  for  ship  Instailatiuo.  Almost  new 
rondltino.  ixxraplete  with  tubes,  less  MO  set  and  sc 

emsones.  PRICE.  EACH .  $360.(M) 

LIMITED  QUANTITIES  FsHswIsf:  R.8I/ARN.5A 
Rsesivsrt.  sew:  APN-4  IsOkstsr*:  TBY  3  PsrtaMe 
26-80  sie  Tranicelveri:  TA-I2B  Trasysiittsrs:  Model 
NAA  Undsnsatsr  Ultraesnls  Bences  Trantmittsry: 
Mods!  ZB-3  Airtmft  Hsmlnfl  Adastsr  Equlpmsnt: 
Portable  Test  Oselllaters  fer  ZB  E«str  RT-3/ARN-I 
Altimeter  Transmitter- Receivers :  Rseeivsrt  for  OP-12 
er  13  D.F.  Rsesivinf  E^:  Radis Rse#lvcrsBC-733-D: 
Msdsl  ATD  Aireraft  Tranimittsrs:  BD-73  Swltdi- 
bcardt:  SOD  Watt.  1 10  DC  to  110  AC.  60  rps  meter- 
sensratsrs.  Alsc.  BC-OM  Rsedysrs.  BC-804  and 
BC-604  Transmittars.  BC-620  and  BC-OM  FM 
Transesivsrs.  PE-97.  117.  and  120  Pmmr  AwspHss; 
Ship-ts-Shsrs  Radis  TsIssNsnss  for  32  V.  A  110 
V.O.C.  sssratlss.  Larps  qsantlties  sf  transformers, 
power  and  asdio.  Oltsr  ehokss.  Radar  Ottints  and 
acceoscriss. 


in  spoci^ations.  All  motnrMii  is  guorqntn^  m  roprosnntod,  ond  ottnmd  SuNoct  to  prior  solo. 


TELEMABINE  COMMUNICATIONS  COMPANY 


ELECTRONICS  — A4<iy,  1951 


ln»ul4tion  TMt«r— Superior  Model  eiOB.  200 
megutiniA.  Complete . 39.00 


100V.‘ . ‘  i-XCKIJJINT  COND.  50  50 

Vtriac  <tenertl  Redlo  Type  50A  115V.  60 
cycle4  -.'.KVA . EXCELLENT  ('OND.  95.00 


Seltyn  Tranimitter— Pioneer  Inst.  AY  14 
excellent  (or  indicator. . -EIXCKLLENT 
Lew  Inertia  Meter  Type  No.  10047  2A  24 
»oU— !*ioneer  Inst.  l*recisioo  Type - 


BC>464  Tarfet  Receiver — 5  channel  remote, 
sensitive  relays,  battery  case,  antenna — 


Onan  Meter  Generator  Set  MO  0*1  Oener* 
ate#  lir.V.  AC  5.3  amps.  20  D.C.  100  watts. 


Sound  Powered  Head  4  Chest  Sots — Menu- 


WB  WILL  Bin’  Yom  EXCESS  NEW  TUBES 
IN  QUANTITY.  PLEASE  UST  9X)CIPMENT. 


Teletype  Paper— 8>4'  wide  x  3H*  dia. 

RoILh — White — Single  . . 


BC-1000  OecUlograph — Same  as  DtiMont 

#224  . UKE  NEW  150.00 

TS.224  DaMont  Oecilleiraph.  .GOOD  USED  125.00 


TERMS:  Prlcee  f.o.b.  Pasadena.  CaL  2S%  on  all 
C.O.D.  ord^  Califumians  add  3%  Salee 
Tax. 


SEARCHLIGHT  SECTION 


May.  /95(  — ELECTRONICS 


MAIL  ORDER  ADDRESS  A  ■  RETAIL  SALES  STORi 

rADE:A%TALr-  PHOTOCO^i  SALES 

ryan^-mVi'’"  may  specials  SYCAMORE  «-72U 

WRITE  FOR  OER  LARGE  KERPLES  EATALOGEE 


RETAIL  SALES  STORE 
1240  EAST  COLORADO  ST. 
PASADENA  1.  CALIF. 
SYCAMORE  0-7217 


One  of  the  larieet  and  meet  complete  elee* 
trenic  eurplut  etecfct  In  the  country.  We  have 
thoueande  et  tubee,  capacitors,  plufs.  acoee- 
eonee.  transmitters^reeelvers.  teet  equipment, 
etc.  Send  us  your  requirements. 

APR4  Receiver  with  TN*17 — New — Write  for  {H-lcca. 
BC>375  Transmitters.  Complete  with  tuning 
units,  plugs,  dynamotor.  mountings,  mtcro- 
phonee.  (Export  packed . Lll^  NEW  $  89.50 

Mine  Detector  SCR625  for  locating  metal 
underground  plpeK.  prospecting,  etc. 

WUh  manuals  ..USED  $39.50.  NEW  09.50 


68  73MC .  BRAND  NEW 

APR5AX  Receiver . LIKE  N'EW 

RU-19  Receivers — Complete . NEW 

RA'iO  Bendix  Compass  Receiver  LIKE  NEW 
BC-640  Transmitter— 50  watt  rack  type— 

Same  fregueocy  as  ^TR-522..‘ . GOOD 

Crystal  and  coll  sets  for  Handy-Talkie— 388.5. 
4280.  4840.  5327.5,  5437.5,  5500  KC.  2 

crystals  and  2  coils  per  set . SET 

APN-I  Altimeter  Indieater,  basic  movement 
0-1  ma .  5  ma.  shunt.  250*  dial.  An 
excellent  movement  for  ooostructing  meters. 


faotured  by  U.  8.  Instrument  to. 
EXCELI^eSt  used.  .$4.95  Each:,  .pair 
FAIR  USED  . 2  95  Each;.  . PAIR 


I-IOOA  Test  Set  for  AKN-7  sod  289  com¬ 
pass  . LIKE  I 

IC-I9A  Test  Set  for  SCR- '*22  Complete  with 
manual,  original  factory  packing ...  .NEW  \ 
LM  Frequency  Meter  with  calibration  books. 

tryatal.  tubes  . EXCELLENT 

BC-221  Frequency  Meters,  ('omplete  with 
calibration  bot>ks.  crystal,  tubes 

EXCinJiENT 

TS-I6/APN  Test  Set  ..  .GOOD  CONDITION 
Standard  Signal  Generator  —  Measurements 
Corp.  Model  78-B  1S-25MC.  190  230MC. 

EXCELLENT 

Tube  Checker— Model  CHI-60007— 115V.  on 

eyelet  . EXCFJaLENT 

Sweep  Generator— Model  M  for  AN/APG13. 
Made  by  M.I.T.  lladiatioa  Laboratory 

EXCQ4LENT 

Weston  Model  506  Voltmeter  0-20.000  volU 

with  4  Mmlel  505  raultlpUers . NEW 

LU-l  Radar  Test  Set . NEW 

BC-906  Frequency  Meter . EXCELLENT 

Matching  Transformer  for  HS-SO . N'EW 

Weston  Electrical  Tachometer  Model  546  for 
use  with  724  Generator  0-2000Ht*M  Ratio 

2;l  0-5  M.  A . NEW 

TS.24A/ARR2  Test  Oscillator.  EXCEIaLKNT 
Engine  Cylinder  Thermometer  Tester— W*heel- 
oo  Inst.  Co.  Iron-Constantan.  Copper  Con- 
stantao.  Chromel-Alumel  0-140n*C 

EXCELLENT 

Engine  Cylinder  Thermometer  Teeter— Mark 
II  Wlieelco  Inst.  Co  Iron  Conatantan.  Cop- 

per-Constantan  0-350*C . EXCELLENT 

Output  Meter  CWI  60ABJ  115V.  60  cycles. 
P.D.  ASK  Radar  with  manual 

EXCELLENT 

Oelco  Meter— 27  volta  2-4  ampe— 3600  RPM 
Constant  Speed.  Model  A-7155  Governor 

Type  Shunt  . NEW 

RA-62  Ractiflar  Power  Supirty  for  8CB-52S 
U5V.  A.C . EXCELLENT 


PE-73  Dynamo  Power  Supply  for  BC-S75 

lOOOV.  D  C.  Output.  EXCELLENT . 

FL-8  Range  Filtsrs . NEW’ 

BC-709  Interphone  Ampllflsr.  tubes,  battery 

operated  . NEW’ 

Traniformar— lllgb  voltage.  General  Electric 
No.  6949101.  kngle  phase.  Plate  15.550 
\olta— 5  2KVA.  Input  115  volU  50/60 

cycles.  Filarncm  5V.-.065KVA.  Input  60ey. 


cycles.  Single  phase,  2450  RPM  10.5  amps 

NEW’  170.00 

PE-94  Dynamoter  Power  Supply  for  SCR-522 

USED . $3.50:  SEW  .  5.60 

PE-206  Inverter  800  cycles  —  WUl  power 
APN4  and  APN9  24V.  D.C. 

Inpiit;  NEW  . $6,95;  USED  .  3.95 

WE  W’ILL  BUY  YOUR  NEW  OR  CLEAN  USED 
ELECTRONIC  SURPLUS:  ARC-1.  ARC-3. 
BC-224,  BC-348.  BC-312.  BC-S42.  ATC.  ART¬ 
IS.  Are-lS,  BC-X31.  LM’s.  T8-12,  T8-23.  T8-34. 
TS-SS.  IK-19A.  1-222.  SCR-522.  T8-100.  1-100. 
or  any  BC.  1,  IE.  T8.  APR. 

WB  NEED  TUBES  304TL.  250TH.  810.  811, 
813.  814.  819.  etc. 


EXAtT  HON'EST  CONDITION,  AND  YOm 


Automatic  Electric 
2  Decks  10  Points 

TELEPHONE 
RELAY 

24  Volts  D.C. 

$11  00 

NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

B  R.P.M.  Reversible 
Single  Phase 
Capaelter-Run  type. 


WC  24  *  II  volt  Telephone  lamp...doa. 

CH  4  pole  35  ampere  U5v.  AC  relay.  $4.90 
GE  3  ampere  Mercury  Switch  a* 

glaee  tube....!  for  Ba.oU 

Genuine  TELECHRON  Motors 

On,  1  EmH  tl2.M 


Stevens- Arnold  Reaenant  Relay.  Only  twe  typea  In 

steck.  442  and  240  CPS  Mther  ene .  $4.50 

Beth  far  tS.SS 


n LUCKY i 


FNASUS  US  TO 


'MAGNETSH 
39^each  3for$I.OO 


1ST. 

1923 

B 

LA 

N 

fsr. 

1923 

64  Dey  St., 

New  York  7,  N.  Y. 

FOR  IMMEDIATE  DELIVERY 

4S0  na.— AN/CRW  2  RECEIVERS  with  3— 
6SL7;  1— eSN?;  1— 6SG7;  1— SJS;  plus 
Dynenaotor  DM  32;  compnnsating  rnlara 
and  numnrout  condenanra.  rnaiatora, 
chokna.  nlc.,  ntc.. 

Each— $7.50 
3S0  #a.— AN/CRW2A  RECEIVER  with  3—12 
SN7;  1 — 9002;  1-9003;  p!ua  Dynaznotor 
DM  32;  3  Sigma  rnlaya.  8000  ohma;  plua 
numeroua  miac.  componnnta  auch  aa  rw- 
reaiatora,  chokna.  condenanra.  etc.,  etc.. 

Each— $8.50 

1000  .och  BRAND  NEW  DM  32A  DYNA- 
MOTOHS-  Each— $8.50 

2000  .a,— CD318A— CORD  aiaomblT.  T 
l.nqtb,  with  SWUI  .witch  plu.  IK40 
jack  and  PLS8  pluq  Each — 56  cent. 

300  na.  CD605  cord  aaanmbly  with  PL5S 
plug  and  C410  xformnr 

Each — 56  cents 
2000  na.  GE  SELENIUM  Rnctilinra  2  platna 
I"  aq..  input  I2V  o/c  output  6V  DC— 
150  in.a.  Eoch — 49  cents 

1000  na.  UTC  Tranaformnra,  nubounenr 

Type  SO-4.  Pri  30.000  ohraa,  nnc.  SO  ohma. 
1  ma  winding,  wt.  1/3  oi. 

Each— $1.29 

SOOO  na.  Min.  Snnaitiwity  Control  Wirt 

^WC  807—2  to  IS  ohma. 

Each — 6  cents 

TUBES  Stondard  Brand — Ind.  Boxed. 

OZ-4  . 72  117Z3  . 72 

3SU  . 82  68N7  1.2S 


10  MFD . 600  VOLTS . 57  CENTS 

Although  rated  at  400V  againtt  an  operating  temperature  of  72*C.  thete  nationally  famoui  54-5  MFD 
capacitor!  will  meet  all  commercial  ipecHIcation!  and  operate  at  GOOV  provided  that  the  operating  tem¬ 
perature  doee  not  exceed  4(PC.  Meaiuring  3  5/16  x  2  x  3  25/32  and  packed  24  to  a  carton,  weighing  42 
poundi  thi$  item  Slit  the  need  for  an  excellent  filter  and  power  correction  deviee.  Long  latting.  extremely 
low  in  dieiectric  leakage  and  available  in  vufhcient  quantity  for  a  large  manufacturer.  Small  quantities— 
S.57.  Carton  quantities — 5.45.  Sample*  upon  requeat. 


WESTON  LABORATORIES 


Weston  93,  Massachusetts 


WANTED 

ANY  QUANTITY  EE-8  FIELD  TELEPHONES 
Stole  condition  and  price 


Tef.  REctor  3-1591 

ELECTRONIC  SURPLUS  BROKERS 

148  Chambers  Street  New  York  7,  N.  Y. 


6-3/8' 


Mellomyne 
Inserts 
in  Stoek 


SEARCHLIGHT  SECTION 


TRANSMITTING  MICA  CONDENSERS 

I  .01  MFD— 1200V.  DCW.  .45  m. 
2.003  MFD— 2500V.  DCW  .45  «. 
3.00M  MFD— 5.000V.  2.00m. 

4  .  005  MFD— 5.000V.  ...  3.50  M.  J  ~  I 

BATHTUB  CONDENSERS 

2i.05  MFD  600v.  TT  .30  1  .S  MFD  400v.  ST  .2 

.25  MFD  600v.  TT  .25  ,  .5  MFD  600v.  TT  .» 

2i  .25MFD600v.TT  .35  1.0MFD400V.  ST  .3 
.25  MFD  I.OOOv.  ST  .45  1.0  MFD  600v.  TT  .4i 

UPRIGHT  CONDENSERS 

,  .1MFD600V.  TT  .25  I  1.0  MFD  I.OOOv.  .4 

1.0  MFD  600v.  TT  .35  |  1.5  MFD  330v.  AC  .4 

I  2X2  Low  Lott  Tube  Sockott  .19 


TELEPHONE 

RELAYS 

CLARE,  TYPES  C,  D  t  E 
COOKE,  AUTOMATIC— ELECTRIC^.^ 
ALL  TYPES  of  COILS  and  PILE-UPS 
Send  Us  Your  Specificotions  For  Our  Quote 
SEND  US  YOUR  NEEDS  FOR  OUR  QUOTE 


Eloctronic  Supply  Co. 

105-07  225th  St. 
Queons  Villogt.  N.  Y. 
HOIIis  4-5033 


-CONNECTORS- 


AN 

L  "3100" 

^  "3101" 

^  "3102"  ^ 
^  "3106" 

^  "3108" 

CLAMPS— ALL  SIZES 
Catalog  On  Request 
—  QUICK  SERVICE  OUR  SPECIALTY  - 

WILGREEN 

99  Murray  St.,  New  York  7,  N.  Y. 

For  Immediate  Delivery 

Write  or  Phone  -  WORTH  2-7423-4-5 


101  &  102 
A  &  B 
Shell  Types 
L  In  Stock 


ELECTRONICS  — Moy,  195/ 


GIGANTIC"  Csrofnic  clearance 


TYPTS  A,B,C,D,E  BASES  FOR  VARIODS  TOBE  SOCKETS  YOOR  CHOICE  .05 

F  -  COIL  rOPRSE'DIA  ^T'e'LOHO.  85  GROOVES - .10 

C  -  STAHOOEF  I1IS.VI1.X  E. 5^' THREADED  BOLE  ORE  EKD - .08 

H  -  STANDOFF  INS. Vi'X  1^6' ANT^X  i' THREADED  HOLE  BOTH  ENDS. 08 

I  -  IRSCLATED  SPACERS -Tiix  1^4"  TH.READED  HOLE  BOTH  ENDS  -.015 

J  -  COIL  FORKS  1/i'X  1  1/fe  28  GROOVES  -  HOLLOW - .08 

E  -  4  PRONG  TUBE  BASES  -  STANDARD - .10 

1-4  PRONG  TUBE  BASES  LESS  ALL  PINS - .05 

K  -  COAXIAL  BEADS  S/l(,  \  3/g-  -  HOLE  (PER  lOOo)  -  1.50 

N  -  HIGH  VOLTAGE  FEED  THRD  INSULATORS  y^'LCNCl^OYEPALi.  -  .08 
0  -  HIGH  VOLTAGE. FEED  THRU  INSm,ATCRS.y4‘LONOl5fe  OVERALL  -  .03 
P  -  SQUARE  INSULATED  SPACERS  yS'X  1"  THREADED  BOTH  ENDS  -  .08 
Q  -  SQUARE  INSULATED  SPACERS  48  X  l*/4  THREADED  ONE  END  -  -  .08 
R  -  SQUARE  INSULATED  SPACERS  Afl'X  1-^4" THREADED  CNE  END  -  -  .08 


Dip.  No.  of  Wlndlnc  OvtrnXl  I 

Ribs  Lenfth  Lencth 


S  -  THREADED  COIL  FORMS 
TOtTR  CHOICE  lO^RCH 

SEND  ] 

FOR  OUR  LATEST  I 
BULLETIN  ON 
CURRENT/'^^ 

SPECIALS 


T  -  ROUND  INSUUTED  SPACERS  y2,"X  1  yf"  THREADED  BOTH  ENDS  -  .08 
U  -  ROUND  INSULATED  SPACERS  .^"X  1"  THREADED  BOTH  ENDS  -  .03 

S/1MPUS  SENT  TO  BONfl-FIDE  MF6-.  ONLY 

_ MINIMUM  ORDER  10^ 


UNIVERSAL  RADIO  SUPPLY  CO. 


1729  So.  Los  Angeles  St.  Los  Angeles  15,  Calif. 


WE  HAVE  LARGE 


I  QUANTITIES  OF 


•  low  prices 

•  values 

•  equipmer^t 

•  components 

Note:  All  merchondiie  net 


celicnt 


condition. 


SEARCHLIGHT  SECTION 


TYPE 

OZ4A 

1A5GT 

1G6GT 

1LN5 

IRS 

1S4 

1T4 

5U4G 

5V4G 

6AB7 

6  AC  7 

6AK6 

6ALS 

6AQ5 


OUR  PRICE 
Si  .04 
1.04 
1.S0 
1.0S 
0.80 
0.48 
0.8S 
0.96 
0.98 
1.SS 
0.90 
0.85 
1.15 
1.30 


TYPE  OUR  PRICE 

6B8  S0.93 

6B8G  0.93 

6BE6  1.10 

6C4  0.95 

6C5GT  0.51 

6C6  0.85 

606  0.68 

6H6  1.04 

6JS  0.86 

6J5GT  0.51 

6K6GT  0.91 

6K7GT  0.70 

6SG7  1.40 

6SH7  0.80 


TYPE 

6SK7 

6SK7GT 

6SN7GT 

6SS7 

707 

1SA6 

18SG7 

1SSH7 

1JSK7 

1SSQ7GT 

1SSR7 

35Z4GT 

35Z5GT 

S0L6GT 


TYPE 

4! 

VR150  30 
SE8! 

3AP1 

6C81 

357A 

803 

805 

807 

808 
813 
8306 
866A 
9005 


All  tubes  are  brand  new  standard  brands.  This  offer  subject  to  change  without  notice 
and  prior  sale.  Terms:  25%  deposit  with  order,  balance  C.O.D.  $25.00  minimum 
order. 

MANUFACTURERS:  Interested  in  EXPORT? 

CONTACT:  MICHEL  LEVIT 


OPOIIIAN 


oi{POj(^Tioy 


-  -  KilAOMOt.  Americaa  Tmmfomm  Co.  8poe. 

ir  Do«w  ■uDDlv  TTpe  WS.  .OM  KVA.  M/M  cy. 

Wlon^  •  »  KVA  tMt.  IJ  KV  d-0  oponUni. 

ipuoo  ano  inoe.  ^  ^  ^  ^  ^  w/lntoiral 

r\  " _ ••  tUDd-off  iDiuUtor  and  aocAet  fw  CS7], 

P«i  reciUter  tubes . $12.50 

P8I  oontljui^  2  B2.S0— •  far  $48.88 

.  CAPACITORS 

s-e  or  d-e  1000  O-U  mfd..  1S05  r.  60  c.  a>o  or  4000  r. 

eembly  that  ilvea  O-e  powM*  factor  correction  5.0  KV.  A.R.. 

tUoo.  .  ..  .t27.M  tAl.  »152t<M8 . $17.50 

.25-. 25  .  6000  f.  d-e  or  .125  •  12.000  v 

ah  altltiul#  alar.  d-C..  Faat  Cat.  AA7546.  Oil .  $3.75 

an  1.25/1  25  mfd..  7500  f.  Cat  tS6PS60 

. l,2.5p 

*2z.l5  mfd  .  9  8000  t.  or  .075  mfd.  9 

16.000  r.  Vitamin  Q .  .$2.00 

RESISTORS 

Filed,  w.w.  160,000  ohm.  200  «.  ferrule 

ends  . $1.00 

Filed,  w.w.  5,000  ohm.  200  w.  ferrule 

ends  . $1.00 

METERS. 

Meter  only,  leee  multiplier . $  4.00 

Ammeter,  a-e  S*  Wetlnghouae  NA-85  er 
Weetoo  Model  476.  3  ampa.  f.a.  deflection: 
•eale  calibrated  0'120.  Includee  douahnut 
type  current  transformer  w/200-5  ratio  at 

15133  CT . $0.50 

RELAY 

.Macnetlc  orerload,  Allen-Bradley  #810. 

6  3-IR  1  amps.  600  r.  max . $7.05 

WIRE 

St^lez  typo  S.  600  V.  (101  oooduetor  918 
A..ve.Q.  Approx.  1000'  reels. ..  .$170.00/ M' 
RECTIFIER: 

Dry  Disc.  6.5  r.  a  o  FWC'T  2.2  r.  d  c 
3  amps . $.75  4  for  $2.00 

TRANSTAT: 

11.3.  23U  r.  50  60  c.  0-2R0  r.  2.5  smp  out- 

CONTACTOR  . ^  ^ 

Allen-Bradley  A  Weetlnfhouae,  115  ?.  60  cy.  OOlL  DP8T.  IS 

amp^  . $4.05 

HIGH  VOLTAGE  RECTIFIER  POWER  SUPPLY 
V' enable  output  0-15.000  r.  d-e  9  500  mils.  Input  116  v. 
60  ey.  SP  Army  type  RA-S8.  Size  63H'  x  5SV  i  56%*. 

Wt.  2040  Ibe  Units  arc  uew.  complete  with  spare  tubes  and 
remote  ecmtrol.  Write  for  detailed  InforiDaUoo. 


JUST  CHECK  THESE  BIG 
RED  ARROW  BARGAIHS! 


SPECIAL! 

300  OHM  TWIN  LEAD  TV  LINE. 
$3.89  per  hundred  ft. 
($35.00  per  thousand  ft.) 


TRANSMITTING  MICAS— TYPE  F2L 

.fMlOI  (»  50IHJ  V . .4 

(MHI2.'  (a  SIMM)  V .  . 4 


CORDS 

CIMTM- 


FP  TYPE  CONDENSERS 

IM  .Mi  l)  wr  4<HI  V,  20  20  .MFD  .'.0  V 

lUOU  5IFD  «  1.*;  V.  49<  10  5fFl)  Vi  250  V,  3d< 


DYNAMOTORS 

PK  73  -u>ed.  F/HU  37.1  . 

PK  94-  U.MH1.  F/S(lt  522  . 

DM  33A— brand  urlainal  carton. 


LAST  MINUTE  SPECIALS! 

Tuning  f^iuipment  Test  Set  IE-4>A.  Excel¬ 
lent  i'lmdltion  . only 

Br-IieO-- Brand  New  . 

lU’-6f)P  Receiver-Transmitter  with  Power 

Huppiy  PE-PJO,  F^xcellent  (’ondition . 

Bt'-]2T7  Siensl  G*-neraTor.  Excellent  and 

N.-w  Condition  . 

SCR  62.1  Mine  Detector-,  Brand  New,  Ex¬ 
port  Packed  . 

.HrU-.';22.  E\c»‘llent  Condition . 

Bi  -6.'i4  with  PE-103.\  and  1  antenna  bag 
with  Anti^nas  . 


MINIMUM  ORDER  $2.00 

Immediate  IVIlvery.  Send  25^  depoit  with  order. 
baJsnee  CO  D,  Shiiii)e<l  F O.B  .  N.YC. 

( S.  Yj  C.  residents  odd  i%  sales  tat.) 


RESISTORS 


Immediole  delivery  from  largest  slocks  ol  carbon  domestic  resistors  '  2, 
watt  tolerances  in  S — 10  &  20°4. 

STANLEY  ENGINEERING  AND  MFG.  CO. 

114  Liberty  St.,  New  York  6.  N.  Y. _ Phone  C 


SALES  COMPANY 

Dept.  T,  63  East  Broadway,  N.Y.C.  2,  N.Y. 
Phone — COrtlandt  7.5425 


Mar,  !95 1  — ELECTRONICS 


/ 


1 


ORMAN 

94-29  MIRRKK 


ISTRIBUTORS  NC 


BOUKVARD 


JAMACIA.  N.Y.- Rlpubm  9-  J  465( 


SEARCHLIGHT  SECTION 


POWER  SUPPLIES 


CiKN'KRAL  ITIU*08E  low  voltaffr  FH'  pow^r 
HUppllp^,  with  T»rl«bh<  mitput*.  KuueU-- 
Drpendable-— l^redAlon  Control. 

FMturM 

V  liOOf  life  FULL  WAVE  SKLENIt'M 
RW'TlKIEKa 

V  Output  foltace  coatlnuounljr  adjtutAble 
from  ii*ro  to  mAxlmuiu 

V  3*  Voluneter  and  Ammeter — arcurtoy 

V  (nuitrol 

V  'l-Way  Blnduif  Poat 

V'  Instant  Power — no  warm-up  p**ri«iil 

V  l^meniilona:  SxlTHitt* 

V  AsHcmbled  and  Ready  to  Ot->-:ate 

V  For  115  VAC  «0  ceelea 

Writt  for  dOMriptivo  Imlletin  GPA 
Model  Volta||«  Current 

GFA8I0  0-8  VIK:  10  Amp*. 

OPA1210  0-12  VIX:  10  Amps. 

UPA2810  0>28  VIK:  10  Ampa. 


SINGLE  PHASE 
Full  Wave  Bridge 

•■M  VAC  Output  :«-i»VpC 

t>.  current  Net  Price 

.750 

1.5  *••• 

3.5 

6  0  8*1 

10  0  ti  — 

20.0  22. 4« 

30.0  31. »• 

40.0  46.M 

60.0  47.#« 


t4.0ut|Wt:  t-4# 


Inputs  f«S2  VAC 
Type  No. 

C2H1 

D2BI 

K2B1 

P2BI 

02BI 

(12B2 

G2B3 


FILTER  CAPACITORS 

rp'-i  1000  MP'i)  15VIK:  $.w 

rF.2  2000  MFI>  15Vl>C  1.44 

l'F-3  1000  MFI>  25VIXt  1.44 

CF-IO  500  MFI)  50V1X’  1.45 

CF-21  1200  MFI)  WVnO  3.25 

MountlnffcUunps  tor  above  Capadtun  In  stock 


Current 

.750 

1.5 

3.5 
6.0 

10. 0 
20.0 
30.0 


FILTER  CHOKES 

No.  Hy.  Amps  DC  Rea.  Prliw 

6  .0V>  600  2.0  II. M 

L  .02K  5  0  .2  4.36 

lA  .014  10  0  05  11.45 

>A  .0  7  20.0  .02  14.75 


Output:  t-lM  VDC 


Input:  6*13#  V.\C 

Type  No.  f 

C5B1 

U5B1 

F5B1 

F5B1 

G6B1 


Current 

.750 

1.5 

3.5 
6  0 

lU.U 


TRANSFORMERS 

All  Primaries  115  VAC  46  Cyrtea 
Type  No.  Volta  .Ampa  Sbpd  Wt.  Price 

TXF'IO-J  36  2.0  eiba.  |5.45 

T\F36-5  .36  5  0  8  Iba.  7.M 

T\F36-10  .36  10  U  12  Iba  11.45 

TXF36>20  36  20. 0  25  Iba  21.54 

XFrih-U  18VCT  14.0  lOlbs.  8.34 

XF01V50  18VCT  50.0  17  lbs  22-74 

Ml  TXF  Types  are  Tapped  to  deliver  32.  34. 
36VoitB.  XFOTypeearetappedtodeUver  16. 
17. 18  Volta  Center-Upped. 


Output;  4-124  VIK^ 


Input:  4-154  V.AC 

Type  No.  t 

C6HI 

D6BI 

K6B1 

F6H1 

06B1 


Net  Price 
$14.14 
18.24 
34.42 
37.84 
54.44 


RCA  Model  MI-8167 

TRANSMITTERS 

All  NEW  packed  for  export,  LARGE 
QUANTITIES  AVAILABLE  for  IMME¬ 
DIATE  DELIVERY. 


Full  Wave  Center  Tap 

ut;lJ-e-HVAC  Output:  e-t  vik: 
le  No.  t.urrent  Net  Price 

:i  6.0  I  4.54 

M  10.0  7.M 

'2  20.0  12.44 

:i  30.0  18.44 

-4  40  0 

;5  50.0  28.44 


FNtend  your  IK)  ratine  to  expedite  de- 
luery.  We  will  do  oar  verv  be^t  to  611 
D'tn  priority  orders  at  the  earllent  poesl- 
hle  date. 


Freq.  Ronge:  2000  to  20,000  Kcs. 

Output:  350  Wotts  C.  W. 

2S0  Watts  Rodtophone 
Input:  190  to  250  Volts  AC  50/60  cps. 

The  MI-6167  was  made  for  U8  Army  aoint-to-point 
treund  comiauntcations  use.  Citremely  compact 
(Sire:  60^  high.  I?"  wide.  27*  deep)  and  Bhork 
merjnted.  High  apeed  keying  and  High  Level  Class 
**B"  I0n«o  modulation  incorporated.  No  extornal 
oolla  needed  —  built-in  band  switching,  antenna 
tuning,  all  front  panel  instantanoously  operatod. 
Cempiate  with  ten  new  tubes.  <807s-8l3s-BbSs-B46s) 
built-in  shielded  Master  Oscillator  Unit  fully 
meterod.  with  external  speech  amphder.  Nat  Wt. 
595  lbs.  Crystal  oscillator  also  availablo. 

Modsrn  design  and  current  model.  Can  bs  installed 
quickly  and  easily  on  land,  on  ships,  or  on  mobile 
trucks.  QUANTITY  DISCOUNTS.  Prices  on 
request. 


laxlmum  values  for  eontinu- 
itive  loads.  For  capacitive, 
ar  Inductive  loads,  reduce 


Minimum  order  $5.00 

All  prices  are  FOR  rmr  Fertnry  and  mblert  tit 
chanice  without  nittlee.  Send  M.O.  or  cheek 
oNIpY  vliippinc  rhartten  s*mt  ('OD  Rated 
cimt-t-ms  Hrnd  P  ()..  Teriiin  Net  10  days. 


Powerstats 


Smooth.  (-IT. 


Tcpe  20  3  .\mpv 
Ttpf  Uf  r  lilluv  »  7 
Thp*’  1I2H  15  .Amps 
TNpt-  1 1  4'  .\tiip-. 

AIm>  a>«ilahlt‘  for 


$12.50 
...  18.00 
.  46.00 
..  118.00 
volt  input. 


Write  for  ili-M'ri|Ki.e  literature 


TRANSMITTER-RECEIVER 

COMBINATIONS 


R.C.A.  10  Watt  portable— mobile— aircraft.  Re¬ 
ceiver  and  transmitter:  phono— CW.  6 
or  12  volt  Input.  NEW  COMPLETE. 
COLLINS  TCS.  12  Volt  DC  or  IIO/220V  AC  Input 
to  transmitter  and  receiver.  Complete 
svith  all  accessories  and  ramote  control 
—speaker,  spares  available. 

BENDIX  70  watt  transmitter  and  receiver  for 
24/28  volt  DC  input.  Complete  and 
New.  with  spares. 

R.C.A.  Speech  scrambler.  New. 

Other  choice  sHected  combinations  for  ail  purposes 
and  power  outputs. 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


ffondy  -  Talkies,  Walkie-Talkies, 
Portable  Radar,  Also  Available. 
Pictorial  Listings  on  Request. 


2331  Twelfth  Ave. 
CaMe:  COMMUNIDEV 


ELECTRONICS  — May,  1951 


SEARCHLIGHT  SECTION 


25  WATT  WIRE  WOUND 
POTENTIOMETERS 

Bcftr  to  Jan.  Electroalca  for  daaortptloii. 
15,  SO.  25.  SO,  50.  75.  lOO.  S50.  500.  800 

rrf.  13.  IS.  HAr.B  PRICE . 

IK.  SK.  5K . 11.20.  SOK . 


RADAR  MFCS. 
ATTENTION 

1000  pieces  in  stock  of 
7BP7  long  persistence 
cathode  ray  tube.  Orig¬ 
inal  cartons. 


AN  CONNECTORS 

IN  STOCK  AT 
50%  DISCOUNT 


PRECISION  POTENTIOMETERS 

Leading  Manufacture.  Wlra  Wound  10.  18  ohm 

#301  . 11.20 

1.5K  ct.  SK.  5K.  20K-8  watt .  1.70 

lOOK  25  watt .  8.50 


RG8/U  COAXIAL 
CABLE,  poly.  1200  ft. 
reels  14«  per  foot.  Less 
at  16c  per  foot. 


CTS  Wirewound  POTENTIOMETERS 

These  excellent  controls  were  mads  to  sell  for  82 
each.  The;  are  the  finest  ww  potentlometen  made 
In  the  two  and  four  watt  also.  The  four  watt  has  a 
I-O/IO*  din.  X  11/16*  metal  body.  TTw  two  watt  has 
a  1-^*  X  9/16*  bakellte  body.  Both  use  DUAL 
wipers  for  extra  quiet  action.  BPBClAIe 

PRICE  . 8.45 

Four  watt:  6.  30.  50,  100.  750.  IK.  1.5K.  2K.  3K. 
4K.  7.5K.  lOK.  15K.  20K  ohm. 

Two  watt:  20.  75.  200  .  255.  300.  350.  500,  750. 
1000,  2K.  5K.  lUK  ohm. 

Four  watt  Tf  also  fine  control  with  mica  filled 
bakellte  body:  2K,  5K.  lOK,  20K,  (Oter  2000  each 
5K  in  stodil  . 8.45 


CHOKE.  ConaerratiTaly  rated 
165  MA.  5  Henriea  160  fthm 
do.  2  Inch  High,  3  %*  Mtg. 
Ctr.  Worth  S3  BALE  PRICE 

89  cents 


POWER  SUPPLY.  PE204A. 
Radian  to  operate  from  12 
folta  DC  to  supply  plate  A 
screen  A  DC  filament  toIu  to 
telephone  repeater  EEM  A 
TT'14.  8eaM  In  ori^al 

Backing  caeca  with  spare  rl- 
rator.  cable,  schematic,  etc. 

89.95 


8S>1S 

is-ip 

19S.JS 

19S-2P 

ltSL-8S 

l•SL>8P 

19SL-4S 

16$L>4P 

t2S-8S 

1JS.8P 

12S-4S 

12S-4P 

13- SS 
12-9P 
I4S-1S 
I4S«IP 
14S>2S 
14S-2P 

14- 8S 
14-8P 
I4S>4S 
14S.4P 
14S-9S 
14S-9P 
14S-4S 
14S-4P 
I4S-7S 
I4S-7P 
I4S-9S 
I4S-9P 
14S-19S 
14S>19P 
14S-IIS 
14S>11P 
14$-12S 


Hpecial  High  Voltage  Glau  to 
Metal  Seal  for  3.16*  hole  I  H' 
ovfrall.  #356  .  8  .10 

1000  for  . 860— #356 


GLASS  to  METAL  HEADER. 
Heals  in  1x1x5/16*  metal  cap, 
.Htook  #  345.  1400  in  atock. . . 


eight  different  oolor 
Fuslta  #267535  our 
. 8.  22 


VARIABLE  SPEED  DRIVE  eont.  rarlable  from 
120  Kl’M  in  one  direction  through  zero  to  120 
HI’M  in  other.  I’ses  differential  A  double  ball  A 
(link.  24vdc  7>aA  input.  24  tooth  16  pitch  gear 
output.  #S6TTT22(fl  . . 814.95 


Widely  Known  tor  fair  DoaUng  and  Good  Sorvico 


Philodelphia  6,  Pa. 


632  Arch  Street 


MArkot  7-5650 


rER— 2%'  square  “Hi-TOrk''  magnetic  movement.  Rcale  marked  8  V..  may  be  rerrersed  to  expose  blank  white  dial  face.  Complete  with  aero 
imp.  81.25  each.  2.  G.  E.  R^AY  #CR279I-BI09P36.  10  M  ohm  eoLl  pulls  In  0  8  ma.  Plastic  dust  cover  enclosed.  B.P.D.T  double  bre^ 
Non-sUcklng  rtwign  good  for  110  or  220  T.d.c.  operation.  8*  x  IH*  x  It4*.  Sl.n  each.  S.  2MFO.  ®  600V.— Oil  filled  MICAMOLD- — 8* 
r  mSj  liisitS.  Two  «tana-off  terminals  and  hardware.  SV  ht.^.95  for  TEN.  4.  SIX  PDLE  DOUBLE  THROW  RELAY  -  A^ 
Snap  action  operation  w  85  mills  dc.  8000  (dim  coil  wUl  operate  on  75  volts.  Contacts  rated  10  aropa.  ^x  2^*  x  1%  83.95  «Mh.  5.  IJlawO. 
PRAGUE— Non  inductive  type.  Can  Is  common.  Mtg.  holes  spaced  %*.  1*4*  dlam.  IS*  hl^  $2.50  for  TEN.  6,  D.C.  SOLENOID* 
TYPE  945  Model  1.  Operates  on  2  volts.  10  lbs.  pull  although  rated  for  24  V.,  30  lbs.  force  ^  11  amp.  max.  Stroke  S',  push  or  p^l. 

^  2V  x  3*.  wt.  8  lbs.  84.95  each.  7.  FIVE  POLE  ON-OFF  SWITCH-A.  H.  A  H.  heavy  duty  marine  type  provides 

continuous  rotation.  Bated  10  amps.  9  125v.  and  3  amps.  @  450v.  Sections  readily  modified  to  give  different  awltrhl^  se- 
—  —  uuence  as  <me  circuit  on.  four  off;  two  on,  three  off  eto.  Complete  with  knob  and  Indicator  plate.  $1.49  each.  8.  MICA 
LAB  STANDARD— 0.4  mfd  (A  600  V.  eff..  5%  tol.  Rated  25  amps  d  1  nte..  Aeronox.  3*  x  3*  x  2S*.  $4.98  each. 
9.  O.P.D.T.  RELAY— ALLIED  #B0«35.  24V.D.C.  coU.  230  ohma,  oontacU  rated  10  amps.  IS*  x  2*  x  IS  -  $1.49  each. 

WRITE,  WIRE  OR  PHONE  Minimum  Order  $5.00  Lister  S-04M 


RADIO  DEVELOPMENT  &  SALES  CO. 


Brooklyn  2,  N.  Y. 


323  Atlantic  Ave. 


SELENIUM  RECTIFIERS 


TUBE  SPECIALS 

VR-150  1.05  394-A  .  4.50 
1B38. 30.00  5BP1..4.50 
1LC6  .  1.15  5CP1  . .  4.25 

ILH4  . .  1.15  6SJ7  . .  1.50 
30T-A  .  4.95  T07-B  .22.50 


Full-Wave  Bridge 

UP  TO  II  VOLTS  AC  INPUT 
UP  TO  141/,  VOLTS  OC  OUTPUT 

2  Amp. _ $2.50  8  Amps  $4.00 

4  Amps.  .  .  .  4.00  12  Amps.  .  .  .  8.00 

MANY  OTHERS  AVAILABLE 
FiHI  Wove  C.T.,  30,  Volt.  DBLR, 
ond  Vg  Wove  Types 
SpeeJol  roctitlor$  mode  to  order 
fnqulries  invited 

BARRY  ELECTRONICS  CORP. 

136  Libmty  St.,  N.  Y.  6,  N.  V. 
PKon.:  RMtor  2-2>e3  Cabl.:  BarrylMt,  N.  V. 


Fundamental  range— 10  to  30  cycles 

Wave  ahape  perfect  ateep  aided  &  flat 
topped.  Thia  device  it  the  answer  to  the 
problem  of  securing  perfect  low  frequency 
equore  waves  for  teatinq  the  low  fre¬ 
quency  reaponae  of  video  and  audio  om- 
plifiera. 

ELECTRONIC  SPECIALTY 
PRODUCTS  CO. 

92  East  End  Ave.  New  York  28,  N.  Y. 


103  West  Liberty 
Louisville,  Ky. 
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type 

OA^  . 
OAJ 
OA4<; 
OBi 

o<:3 

ODJ 

CIA 

CIB 

1B2IA 

1B22 

IB2J 

IB24 

IB2* 

IB27 

1B32 

IBM 

1B42 

IBS4 

IBM 

1N2I 

1N2I\ 

1N21H 

IN22 

IN23 

1N22A 

1N22H 

IN27 

INM 

1S2I 

2B22 

2B2* 

k:m 

2C2» 
2C4« 
2C42 
2C44 
2D2i 
2E22 
2EM 
2J2fc 
U27 
2J21 
2122 
2224 
22  2ft 
2242 
2244 
2JM 

2241 

2242 
2K24 
2K2K 
2K24 
2K4.4 
2V2<; 
2B24 
2C24 
El  2< 
H:22 


TYPE 

2C24 

2C42 

2DP1  A 

2E24 

SN4 

4A1 

4C27 

4225 

4224 

4227 

4224 

4221 

4222 
4222 
4227 
42  2H 
4224 
4241 
4252 
c:sii 
5BI*4 

k:pi 

m;P7a 

5D2I 

5222 

5224 

52  PI 

52  P2 

52  P4 

51.PI 

4C21 

C4A 

<142 

7BP7 

7DP4 

I2AP4 

I5R 

NE14 

FG17 

RX2t 

25T 

RK24 

RK72 

RK72 

I44TH 

FGI45 

FI22A 

242  A 

211 

2I7C 

242C 

244<; 

254TI 

274R 

244TII 

2MT1 

247A 

214a 

212A 


PRICE 

2.54 

12.45 

14.45 
15.54 

5.54 
1.75 

25.44 

144.44 

144.44 

144.44 

245.44 


TYPE 

722A  . 

722A  B 

724A 

724B 

725.A 

7 24 A 

724B 

724C 

728AV 

724A 

MIA 

M2 

M2 

MS 

M7 

448 

844 
814 
812 

814 

815 
824 
824.A 
824B  . 
824B  . 
822 
822.A 
822.A 
824 
824 

827 

828 

845 
844 
851 


PRICE  I 
2.45  ’ 

18.45 

4.45 
4.45 
4.45 

4.45 

54.44 

44.44 
27.M 

8.45 
l.M 

2.44 

5.45 
5.45 

1.44 

4.45 

2.45 

11. M 

7.45 

2.45 
5.25 

4.45 

11.45 

15.45 

11.54 
5  45 

4.45 

44.45 

7.45 

4.45 
2  45 

4.45 

5.45 

52.54 

84.54 


TYPE  PRIG'S 

222.A .  25.  M 

227A .  2.45 

254.A _ 7.45 

254B  _  5.45 

257A  .  .  .  27.54 

248AS  .  4.45 

27IB..  .  .  1.45 

2ft5A  4.45 

288A  2.45 

242A  8.45 

244A  8.45 

MX4481'  .75 

417A  17.45 

424A  4.45 


444B  2.45 

454TM  45.M 

454TI.  45.M 

444A  4.45 

47I.A  2  75 

527  15. M 

WL524  22.54 

WL521  7.54 

741 A  7.54 

742  A  4.45 

745A  2.45 

744.AV  48.54 

744CY  48.54 

747A  ..  17  45 

747B  27.44 

7I4AY  5.45 

7I5A  .  ..  7.45 

7I5B  .  ..  tS.M 

7I5<:  25. M 

7I7A  1.75 

718AY  EY  48.54 
7I4A  .  .  24.54 

724.A  B  C  U  Y* 

45.44 

72IA .  k  J.45 


844B 

872A 


SEARCHLIGHT  SECTION 


WEWYORK’S%  RADIO  TUBE  EXCHANGE 


24  54  4442 

I  74  4044 

24.54  .  4445 


WE  701 A  con  us«d  for  «  Super 


$25.00  Minimum  Order 


;  ATTSNTION  PURCHASING  AGENTS  AND 
BUSINCSS  MANAGERS 
WE  BUY— WE  SELL— WE  EXCH ANGC.— WILL 
PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 

—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 
Microwov4  K  Bond  24,000  MC. 

I  TSKGSE  SMCtruM  AnaJyw 
;  K  Band  FUr  Att«iiiiat4r 
I  X  Bond 

4X  X  Band  SMctruM  Aaalytar 
'  TS  12  Uait  1  USWR  Maatwlnf  AatRlIiar.  2  channal 
TS  12  Unit  2  Plumbini  far  abova 
I  TS  23  X  Band  Powar  and  Fraquancy  Matar 
!  TS  35  X  Band  Palsad  Siinal  Ganaratar 
;  TS  35  X  Band  Rawer  Matar 
i  TS  45  Band  Sianal  Ganarator 
t  TS  144  X  Band  Slfnal  Ganaratar 
I  TS  263  Navy  Varaian  af  TS  146 
TS  62.  TS  102.  TS  IC6 
X  Band  Mafia  T  PlttMbing 
X  Band  Tunabla  Crystal  Mounts 
TVN  82EV  Brtdf# 

S  Bond 

4S  S  Band  SaaetruM  Anaiyzar 

TS2A/AP  8  Band  Powar  and  Fraqaaney  Matar 

TS  125.  TS  155 

RF  4  Elactiically  Tunad  S  Band  Echo  Bax 
BC  I277^60ABQ  8  Band  Pultad  Sifnal  Ganarattr 
i  PE  102  Hifh  Powar  S  Band  Slfnal  Ganaratar 
I  L  Bond 

:  Haxaltina  1030  Slfnal  Ganaratar  I4S  ta  235  Mafaeyrias 
Maaiuramants  Corf,  tyta  64  Standard  Slfnal  Ganaratar 
TS  47.  40  to  400  MC  Slfnal  Ganaratar 
I  TS  226 

Broodcost  Wova  Bonds 
I  I62C  Rider  Chanalyst 
Short  Wava  Adaatar  far  I62C 
TS  174  Sifnal  Ganarator 

Otcilloacopos 

TS  239A  Lavoia  ATAIO.  ATA28 

BC  I287A  usad  in  LZ  tats  TS  34  Osaillaacofas  WE 
Suframa  564 

Audio  Fr40U4nci4S 
RCA  Audio  Chanalyst 

OHior  Tost  Equipment  ond  Motors 
TS  15/A  Mafnat  Flux  Mater 
General  Radio  V  T  Vottmetar  728A 
Calibrator  WE  GI47 

Ganaral  Radio  1000  eyclaa  tyta  213 
I  Limit  Bridfoa 

IBaontan  Standard  Induetanees 

Wastan  Maters  tyaas  430.  429.  741 
Modal  40  Pyramatar 

Rawsan.  matars  O-IO  Microanifer#i  0-2  Milllvall 
RADAR  Sots  t  Ports 
APS  2— APS  4— SCR  264 
R.I11/APR5A  Ractivari 


ASTRO 

COMPASS 

'nw  Aftro  Compam 
a  pmdsloo  lostrumeot 
Mieaaurtnt  8V*  hifb  x 
t'umisbed  in  Car- 
rylno  Caaa  tMslfnrd  to 
provide  acctiratrly  a.  Tni** 
linadiat  of  Aircraft  or 
boat  b.  True  bearing  of 
a  distant  object.  &  The 
relaiiva  bearing  of  distant 
objectj. 

Of  Bfoeial  Intaraat  to 
Astranomars  4  Exforl* 


TELEPHONE  RELAYS 

Clore  typo  C 

I— 3S00  ohms  2  n.o.  1  n.c .  $1.35  aa. 

2  4  ohms  1  n.o  .  ...  1.35  aa. 

ifoubie  roll.  12  or  24  %oltn  240  ohms  em'h 
coll,  t'ontactft  3  make  2  break . 1.25  aa. 

G.  E.  LAMP  #1142 

Il-1«  volt.  SI  (■  P.  Auto.  lUynnrt  Bw 

Box  of  10  .42  per  box 

DIEHL  Pilot  Motors  #802077 

saVT>E-H-2  S4V  nc  m'  I  ,  m 

SV  lonx.  .Shaft  V*  x  1* . 3.95  eo. 


HAYDON  SYNCHRONOUS  TIMER 

Haling  a  .30  minute  on  and  30  minute  off  cycle 
10  Amp.  aaparitv.  Totally  endotted  In  metal  case 
24*  diam.  x  24*  high  with  34*  » 
mounting  flange.  llOr  At7  60  Cyc  D.lw  60. 


Minimum  order  $2.00. 

AM  prices,  net  FOB  New  York 
Immediote  Delivery 

B  &  B  DISTRIBUTORS 

222  Fulton  St.  New  York,  7,  N.  Y. 
Rector— 2-0432 
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Brand  Mew 
Standard  Brand 


RADIO  TUBES 


1B3 

5U4G 

GALS 

6J6 

7r8 

19T8 

1X2 

5V4G 

6AU6 

6K6 

7Z4 

35B5 

1R5 

5Y3G 

6BG6 

6SN7 

12AT7 

35W4 

1S5 

6AC7 

6BH6 

GTS 

12AU7 

SOBS 

3Q5 

GAGS 

6BI6 

7A8 

12BEG 

SOLG 

THIS  IS  ONLY  A  PARTIAL  LISTING.  WE  HAVE  A  VIRTUALLY 
COMPLETE  LINE  OF  ALL  TYPES  IN  STOCK.  PRICES  ON 
REQUEST.  TERMS:  25%  DEPOSIT  WITH  ORDER,  BALANCE 
C.O.D. 

TELETUBE  CORP. 

Phone:  Digby  9-0968-9  Cable:  Teletubes,  N.  Y.  C. 


WESTINGHOUSE 
HIPERSIL  CORES 

OVER  20.300  UNITS  IN  SEVERAL  DI- 
MENSIONS.  AVAILABLE  FOR  IMMEDI¬ 
ATE  DELIVERY.  SEND  FOR  LIST  WITH 
COMPLETE  DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Surplus  Solei  Dept.  Waltham,  Mats. 

Tel.  Waltham  5  5860—1x1  2 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  &  ELECTRONIC  SURPLUS 
13933-9  Bruth  St.  Detroit  3,  Mich. 

Phon.  Tewnwnd  9-3403 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  monufocturinq  radio  tubea,  eloctronie 
tubea,  cathode-raT  tubes,  lamps.  New  and 
used.  Reasonably  priced,  sollsiocUon 
quoronteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  E.  Bth  St.  New  York,  N.  Y. 


SEARCHLIGHT  SECTION 


Eua»oiic  NfCNf«ic;L 

fi>  ORTiCAL  COMROttMTS 


BRAND  NEW  STANDARD  BRAND  TUBES 


OKA  VK<»« 

OCA  VK1B5 

OOA  \K15f 

IHii 

IHiA 

IHi4 

IHi6 

IBi7 

IB2<» 

IBA* 

IKSb 

ii»K(;r 

114 

IB4  li44 
2i.J2  7i*»^ 

i<.A4  KKA4 

2<;4B 

iC.44 

2J22 

2J2*» 

2JA4 

^J61 

22  h2 

2K2S 

2\iii 

2X2 


S1.25  3A4 
I.2S  AK7  12^1 
l.B^  AH22  fcl.K. 
A. 25  Ati2fc 
H.5*  A(:24 

H. 75  A(.2H 

2.75  Al>4  12^ 
14.95  AI)2A 

4.75  4AI 

2A.75  4li2K  S2K94 
47.5#  4l-:27  257B 

.H9  4222 
.K9  4J29 
.69  4JA4 
.A5  4J.A5 
.A9  4J42  7M.\ 
.29  »|>21 

4 9S  6AJ5 

I. 49  6liK 
7.95  biJi 

24.50  6<:21 
K9  50  6F4 
4K.75  6J4 
4K.75  7A7  . 

24  95  7<:4  . 

.9K  7E5 

.75  7fc6 


C.ATHOOE  RAY 
Tl  BES 

K:PI  si  . .  -  1.95 

3I>P1 .  4.95 

3FP7  .  1.95 

4API0  4.95 

5API  .  .  A.49 

5C:PI  A.95 

5C:P7  3.95 

5EP7  3.95 

7BP5  IH.95 

7BP7  4.95 

9I.P7  12.95 

l•BP4  11t.95 

l2t.P4  21.50 

I21.P4A  22.25 

14HP4  26.50 

161>P4A  34.00 

I6RP4  .  .17.00 

I7BP4A..  37.00 

19AP4A  62.00 

19AP4B  62.00 

20(:P4  6K.50 

TIM^  AR  Bl  LBS 

6  AMP 

#2K9414  4.75 

V5r*tintlhou»e 
Kectlfton 


.95  530.. 

.75  531.. 

1.95  533 

.49  559 

.35  700 A 

ft.75  70IA 
19.95  702A 

3.95  70AA 

.75  704  5 

IHOO  705A 

IH. 95  707A 
23.25  707B 

19.95  70HA 

10.95  7I0A  ftOll 

10.95  7I3A . 

IK.95  7I4AY. 
>»»»  715A 

*  ”  71!SB  .. 

H  95  72I  A 

II. 95  722A 

4.95  723A  B 

.95  724B 

1.50  725A 
.19.50  7.10 A 
44.50  OOIA 


MOB 
H72A 
874 
876  . 
879  . 
931 A 

954  . 

955  . 
956.  . 

957 

958  A 
959A 


804 

805 
807  , 
810 
811. 
812 

813 

814 

815 

829 
829B 

830  B 
832A 
832B 
8.16.  . 

837  . 

838  . 
843 


45  Sp*“t 

lOOTIl 

1.52TH 

205B 

211 

2I7<: 

250R 

250IH 

250TL 

285A 

286A 

.104111 

304T1. 

307A 

310  A 

31 6  A 

329A 

.131 A 

353.A 

371K 

3K8A 

450111 

450TL 


9005 

9006 
(:5B . 
COA  . 
COJ  . 
<:RP72. 
E1148  . 
EG81A. 
F<;i04 
HY114B 
HY615 
REL5.  . 
RK25 
KK.14  .. 
KK72.. 
KK73  . 
VT90.  . 

,  ATOO  . 


MARITIME  INTERNATIONAL  COMPANY 

reef.  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgby  4-3192-3 


4  hr.  timer  14  min. 
Krada.  ririK"  buzzer  at 
end  of  time  interval  — 
Teleohron  Motor  & 
Micro  Switch  constr. 
115V.  AC.  10  Amp. 
Car  tOH*  L..  614’  H..  a’4"  W - $7.50  ea. 


CONNECTORS  •  CLAMPS 


FIELD  TELEPHONE  EE108 

IN  LEATHER  CASES 
SOUND  POWERED 
No  Batteries  Needed 
BRAND  NEW 
$20.00  Each 


.\MMI-rrER.  150/300  dual  ran»j 
341.A  .1*2  ■'  rer  tanKular  tiuah  i* 
amp  .Miivemr  nl  ''T  $4  D.*r  with 

transformer  f«»r  15o  am 


DEIXO  BLOWEH  —  sirocco 
type  D.C.  Flange  diameter 
I  SS"  blade  3-3/16'*  RPM  © 

^  12  volte  3400  RPM  ©  6  volts 

1600  .  $3.96 


DAVID  GREENBERG 

urray  St.  N.  Y.  7,  N.  Y. 

Barclay  7-4862 


K.  Muilel  6KS  5FH3  full 
ve  3  plate  bridge  (12 
tea)  maximum  AC  in- 
;  54  volts  maximum  19. C. 
imt  40  volt  D.t\  current 
SO  . $1.15  e». 


M-359.  .  .35c  ea 
per  100— $29.50 
IN  STOCK 


TALLEN  CO..  INC 

562  ATLANTIC  AVE. 
BROOKLYN  17,  N.  Y. 


RII.VERPL.YTEI>  REFLEC¬ 
TOR — Overall  Dimensions 
4H’,  Reflecting  Surface 
414”.  Depth  IS”.  Individ¬ 
ually  boxed  25(  ea.  $20.00 
per  100. 


BRAND  NEW 

TUBES 


Miniature  lamp  T114>  3 

volt  .19  amp.  Airplane 
Indicator.  Amb.  Ctd. 

10  for  .  $1.00 

100  for  . $8.50 


Ferrules  j CONNECTORS!  Clamps 


3057-3 

30S7-4 

3057-6 

3057-8 

3057-10 

3057-12 

3057-16 

3057-20 

3057-24 

3057-28 

3057-32 

3057-40 

97-3057 

10-6 


1B22  $2.95  3S4  .91  7078  14.9S 

1827  17.9$  4C3S  29.9$  717A  1.49 

1838  29.9$  4J31  89.S0  723A  8  14.9S 

2C48  4.49  6A87  1852  1.39  7248  2.7$ 

2C44  1A4  SANS  4.95  72SA  6.9$ 

2CS1  4.9$  688  1.39  726C  49.$8 

2021  1.S9  6SM7CT  .89  832  $.9$ 

2J21A  U.9'.  12A6  .98  I32A  9.9$ 

2J22  22.9$  UH6  .89  837  1.9$ 

2J31  34.S8  32L7GT  .79  872A  1.9$ 

2J32  37.$8  2S8R  9.9$  884  1.7$ 

2J33  37.S0  384TL  22.9$  1616  1.38 

ZJ34  37.S0  446A  1.19 1619  .29 

2J62  41.S0  U68  1.6$  U2$  .4$ 

3824  3.Sa  708A/8  016.9$  JtS  4*12 

3E29  19.9$  786CY  39.$8  •!»  4 «« 

3Q4  .98  706GY  49.$8  9M3  i;?! 

9001  1.7$  9002  L$0  900$  L7$ 

Send  ut  your  inquiries!  We  carry  a  complete 
•loch  of  Radio  and  TV  Receivinf  Tubes.  We 
alto  buy  surplus  stocks  in  tubes! 


3100 

3101 

3102 
3106 
3108 


VOLTMETER  Weston  S.13  I30v  A  C. 
cyrteH  2 flush  bakelite  Aircraft  moi 
ing  tdack  scale  Fluorescent  numerals 
moved  from  new  equipment .  $! 

SEND  FOR  FREE  BULLETIN 


ALL  TYPES  OF 
"AN"  HARWARE 
Phone  or  write 
Immediate  Delivery 


ALL  PRICES  F.O.B.  N.  Y.  CITY 


Bothtubf,  elU,  micoa,  xformers,  chokes,  ro* 
Iq>s,  trimmors,  sockets,  odd  items,  otc. 
Surplus  lots  purchoood. 

EMPIRE  ELECTRONICS 

Box  41,  Midwood  Stot.,  Brooklyn  30,  N.Y. 
Phene  BRyant  $.12M 


J.  S.  H.  SALES  CO 


it  E 

.0$  Angeles  46,  Colif. 


7552  Melrose  Ave. 


SHEET  METAL  MACHINERY 

Soviebody—Sontewhere, 

needs  your  idle  equipment!  Reach  that  buyer  quickly  and  economically  thru  the 

“SEARCHLIGHT  SECTION" 

The  meeting  place  of  Used  Equipment  Buyers  and  Sellers 
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SEARCHLIGHT  SECTION 


CERAMIC  THRU 
CAPACITORS 


SURPLUS  EQUIPMENT 

BODINE  GEAR  HEAD  MOTORS  RATE  GENERATORS 

^  10:1  (■t'ar  K«tio;  Motor  J  .Kl  IM’  Voltace  On('rAtor« 

^  IH  .  3  >:*.itrrn  Air  (Mfg.) 

I  H  V  . 

Ul'M  Likt  New  $10.00  eo. 

New  $12.50  eo 

'  KERMIN 

SYNCHRONOUS  V^Ar 

4  RPM  MOTOR  M|Bl  1 

/  $2.95  ta. 

NOISE  FILTERS  For  IS3H  Holtier  Cabot  Inverton  (Mallory  A  Co.).  LIKE  NEW  $4.50  on. 


PIONEER  AUTOSYNS 


INVERTERS 


PE  210  LELANO  ELECTRIC 

Output:  11.%  VAi:;  singif  1>F  n^0/5<M) 

i'ycW.  I'.'Ml  VA 

Input:  2.'.  3«  VtH';  93  Antpt>:  i$u<»0  UPM;  Kxc.  toll* 

Brand  New  .  $39.95  eo. 


n5-1  JACK  &  HEINTZ 

Output:  11.'^  VAC;  Hingle  or  3  phA^e.  4iNj  cycle;  230 
V.\  uith  voitaRf  ptiju-oToicnt.  Input:  37.5  VIX'; 

2h  »rup  . $120.00  eo. 


Type  A — 300  itimf — 100  for  $20.00 
Type  B — 300  mmf — 100  for  $20.00 
TypeC —  55  mmf — 100  for  $10.00 


12130-1-B  PIONEER 

Output:  123  3  At':  Sinsic  phase:  4<KI  cycle;  141  V.A 
Input:  20-30  VIK::  Amits  12-18 .  $80.00  eo. 


121U-2-A  PIONEER 

Output:  ll'  V.4«‘:  4oo  p>cle;  Mingle  pha.v>;  4' 
Input:  21  VlH';  5  amp .  $ 


ELECTRO  IMPULSE 
LABORATORY 
62  White  St.  Red  Bank,  N.  J 


TYPE  771-4  ECLIPSE 

Output:  2H  VAf:  4iK)  c^clc;  QO  Va  Output:  115 
V.M';  4iM»  cycle;  I'M)  VA.  Input:  21  VIH' . 

$35.00  eo. 


12130-1<A  PIONEER 

Output:  115  Single  pha^e;  40(1  cyi'le ;  Ainp' 

Jlh;  iiro  VA  Input:  2>  viH’:  20  Ati  i-- 

$80.00  eo. 

10486  LELANO  ELECTRIC 

Output:  11.5  V.\«::  400  cvcle:  3  pha.se:  175  VA;  .80 
I'F.  Input:  27  5  IN  :  12.5  Amp;  Com  fNjr%  . 

$90.00  eo. 


10563  LELANO  ELECTRIC 

Output:  115  VAl’:  400  cycle;  3  pha^e;  115  VA. 
PK.  Input:  ZH  5  VIH':  12  Amp  .  .  $80.00 


ItecaiLse  the  nation's  itefensi*  effort*  are  tielng 
accelerated,  an  unusua)  opportunity  exlat*  to  dispose 
(rf  high  quaiitv  te*t  gear  at  high  prU'e*.  If  you 
own  any  of  tlie  fiOlowmg  ple.  es.  please  write  or  call 
us  c«>llw‘t.  We  will  promptlv  adsi^e  you  of  our  bebt 
offer 

LAC  TSU  T51M  TS2n 

LAP  TS31  TSmCP  TS2i3 

LAG  TS33A  TSISSA  AP  TS2U 

UM  TSi4  AP  TSUSB  AP  TS279A 

1222  TS34A  AP  TS173  UR  TS323 

TS3  AP  TS3S  TS174  TSM-4$C 

TSU  TSU  TS17S  TSS-4SC 

TS13  TS47APR  TS19S  TSX-4SC 

We  will  also  purchase  Kad-lAh  euuipment.  CIK. 
Kerris,  ^Mtnton.  Htoddart.  iKdittle,  Hewlett* 
Packard,  etc.  Prompt  replies  assured. 


SD2INJiA  GENERAL  ELECTRIC:  Output;  115  VAC;  KVA  4R5; 
Input:  27  VlH';  ;;5  .\rnpM .  . 


•Ingle  pha..e 

$25.00  eo. 


EQUIPMENT  FULLY  GUARANTEED 
ALL  PRICES  FO  B  PASADENA  UNLESS  OTHERWISE  SPECIFIED 


PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 


WESTON  LABORATORIES 

Weston  93«  Mossochusetts 


—  But  yet  we  have  1/4  million  bathtubs  — 

This  is  only  a  partial  listing  of  oil  bathtub  cased  capacitors  in  our 
stock. 

.02-.05-.1  -  .25-.5-  1.0-2&4MFD 
at  50  -  100  -  200  -  400  -  600  - 1000  VDCW 
Single  -  Dual  -  Triple  cased  units  with  top,  side  &  bottom  terminals. 
Most  types  in  very  large  quantities.  Send  us  your  requirements. 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

92  Ea$t  End  Are.  New  York  28,  N.  Y. 


2E24 

2J26 

2136 

2148 

2161 

2K4S 


RK65  .  . 
7IP4  . 
tOBP4  . . . 
I2LP4A  . 
I4BP4A 
I6HP4A 
I6RP4A  . 
I7BP4A  . 
2(K:P4A 
OZ4/OZ4G 
IBIGT 
1X2  IX2A 
384 

5V4G  . 

5X4G 

615GT 

617M 

6T8 

SALS 

6AH6 

6AU5GT . 

6BY5G 

I2BH7  .  . 

I2AT7 

2SL6GT  . 


13  Cm.  Klyttronl 


SORRY,  NO  RETAIL 

37S  Talelieya,  caat  base  (quality  key). 

SOM  Moulded  Bushinqs  for  Pencil  Flashliphts. 

lOM  TwO'Pronp  Sockets  (for  bettoriea). 

l8(X^lan  559  RCA  Boxed  Tubes. 

I500>-37IA  A  37 IB  Ian  Tubes. 

1500—800  RCA  —  2000—1630  RCA  Boxed  Ian. 

75 — 4API0  CR  Tubes— 15— 6  CPI  Tubes  CR. 

50— Dynamotor  AO-2— 14V.— 3A.— 220V.— 06A. 

105^— Altitude  Warnine  Sipnal  Type  H3.  Each 
unit  oonsits  two  DPOT  Rolays:  two  Micro 
SW.  aBZ-R-i04.  I5A.220V.  SPOT.  Owe 
Amphenol  Connertor  AN-3l(f2-l68-88,  Ono 
Hifh-Altitudo  Waftr  Cell.  One  Low-Altitude 
Wafer  Cell.  Blue  Anodiiod  Alum  Housinp 
5*  X  4'  X  3*. 

400— 2-tuba Ampl.  (Chassis only.  noTubesprSpker). 

600— 3-tube  Ampl.  Chauis  (partly  assembled). 

500— Dual  Coil  Sett  (FAN  Ranges)  for  RU-17 
Aircraft. 

500— Coil  Sett  CW  47I3S  (Ranqe  2000-2500  KC). 

50M — Pilot  Liphts.  Screw  Bas^^  A  6  volt. 

3000—2650  Mfd..  1  VAC.  Sprapue  A  Solar  FP. 

GOULD  GREEN 

252  Grqdnwkh  5».  N.  Y.  C.  7 


D.C.  MICROAMMETERS 


4L50  M4Ny  OTHiR  TYPIS  IN  $TOCK- 

iNCLUDiNG  TV  rypts 

YOUR  REQUIREMtNTSI 


PRECISION 

PORTABLE  INSTRUMENTS 

Slnfle  or  multl-rmnco 
D.C.  kfleroommetera,  from  B  ua  foil  ocalo. 
Thormo'couplo  Mllllammotera.  from  1.1 
Ifa.  Ttaormo-couplp  ▼oltmetera. 


Phone:  REctor  2-2563  Cable: 

Barrylect,  N.  Y. 

i3arrtf  (Ofeclronici  C^orp. 
Dept  E-32S 

136  Liberty  Street,  New  York  6,  N.  Y. 

25%  Oepotit  with  Orders — Or  Send  full  ramittanee 
to  Save  COD  eharpee. 

All  Morrhandise  Fully  Guarantaad. 


Precision  Electrical  Instrument  Co. 

144  $trMt  Now  Yorfc  13,  N.  Y. 
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VTVM  and  Multi-Range  Test  Set 

TRUE  ZERO-CENTER  on  ALL  VTVM  ringos 
PLUS  Diroct  Reading  High  Frequency  Scales 


48  RANGES  TO 

1 200  Volts  *,  2000  Megohms.  1 2  amperes.  63DB 

•0  C  VTVM  ranjes  to  12.000  and  30.000  Volts  «Hen 
used  <•  lit  Sefies  TV  Super  Higli  Voltagr  Test  Prohe 


Range  SpecUications 


Important  Features 


Precision  Apparatus  Co.,  Inc. 

HOnCE  NAMDINC  IIVO 
^  ELMHURSf  10.  N  T 


INDEX  TO  ADVERTISERS 


.\r<'urat«  Pap^r  Tube  E'o  .  . 

Ae^  Encineerinff  A  Ma<*hin^  C  o..  Im 

Acme  KlectroDicM,  Inr . 

.Aeronautical  C'ommunlrHll«>iihi 
Equlpmenle  Inc.  ... 

Air  AtMiOclatea  Incorporated 
Alrdeetirn.  Inc.  .  .  ... 

Alrpaa  Prodaett  <'om|»Hn> 

.\l<len  Products  Co.. 

Allen-Bradley  Co . 

Allen  Co..  Inc..  1..  B  .  . 

Allied  control  Company.  Ine 

Alllfd  Radio  Corp . 

aAlllfioo  Radar  Corporation 
.\llmetal  Screw  Pr^uctn  Company.  I 

Altec  laanalns  Corp . 

American  C'hronoitcope  Corpiiratlon 
American  Cxae  Accumalator  Compar 

-American  lava  COrp . 

-American  Phenolic  Corporation 
American  Relay  A  ControlM.  Inc 
American  TelevUlon  and  Radio  C  o 
American  Hme  Productn.  Inc... 
-Ampex  Electric  C  orporation 
Andrew  Corporation 
-Arctams  Elect ronlcn.  Ine. 

Arma  Corporation . 

.Arnold  RnitineerinA  CO ... 

.Arrow  Rlectronlc*.  Ine... 

.Art  AA'Ire  A  Htamplna  C  ompany  . 
-AHtron  corporation  .... 

-Audio  Device*.  Inc  ..... 


l-klin  C'ompaiiy.  Ine 
l*:dlM>o,  Inc..  Thoman  .A 

Edo  Corporation .  . . 

Ualer  EnAlneering  company. 

I'Jtel-McCallouith.  Inc . 

Klectra  Mf^.  company  . 
FUectric  -Auto-I.lte  Company. 
Electrical  Induntrieo,  Inc. 
I’3ectrical  Reactance  Corp 
Electro  IWelopment  Corp 
Electro  Motive  Mfs.  Co..  Ine 

Electr<»>AOIc^.  Inc . 

Kl’Tronlco.  Inc . 

Electrona  Corporation.  The 
Ele<’tronlc  AsMMdateo.  Inc 
Kle<'tronlc  Tube  Corporation 
l>Ofiemon  A  Cumin#  CO 
Erie  RewlMor  Corporation 


1-Olrchlld  Camera  A  Instrument  C  orp 
Fairchild  En#ine  A  Airplane  C'<»rp 
Federal  Telephone  A  Radio  Corporation 
ndellty  Chemical  Pnaluct*  COrp 
illtron  Co..  Inc.,  The 

Mve  Star  Co  . 

Ford  Inntrnment  Company 


Gamewell  Company  .  174 

Ciatea  Radio  ComjMn.v  .  lA 

Cteneral  Electric  CcMnpany. 

Apparatus  Dept.  4A.  47.  .AA.  117.  17.A,  24.1 

Chemical  Dept. .  .  .  lAI 

Cteneral  Electric  Company. 

ElectronJca  Dept.  1.1.  24.  2.1.  2».  73,  220 

Inmp  Dept . 2Sl 

General  Radio  Company  .  .  .  1AA 

Glannlnl  A  Co..  Inc..  G.  M .  .  2AI 

Gramer  iSiuiftformer  (Orp .  .  207 

Grant  Pulley  A  Hardware  Co.  .  2.12 

Graphite  Sletallliin#  (Orp  29.1 

Green  Inatrument  Co .  279 

Griere-Hei^ry  Co..  Inc .  293 

Guardian  Rectrlc  Mf#.  Co.  .  .  1K9 


Ballantlne  l4vboratorie».  Inc 

Barry  Corporation  . 

Bead  Chain  Manufacturin#  CO . 

Beaver  Gear  Worka,  Inc . 

Belden  Mannfactnrin#  Co.  . 

Bell  Telephone  I>al>oratnrie*.  . 
Bendix  Artatlon  Corporation. 
f>l I pae- Pioneer  Dlvi*lnn  .  . 

Red  Bank  Division . 

Bentley.  Harris  Manufad  turin#  Co 

Bird  A  Co..  Ine.,  Richard  II . 

Bird  Electronic  Corp . 

Blrtcher  Corporation  . 

BiMhop  Nanofacturin#  Corporation 

BIwax  Corporation  . 

BlUey  Electric  Company . 

Bo#ae  Eleetric  Mf#.  Co . 

Boonton  Radio  Conraratlon . 

Bor#  Corporation.  Geor#e  AT.  .  .  . 

Breete  Corporations.  Inc . 

Bridreport  Brass  CO . 

Brush  Development  Company . 

Borlincton  Instrument  C'o . 

Burnell  and  rompan.>  . 


Hamilton  Institute.  Alexander 

Hathaway  Instrument  Co . 

Haydnn  Coropanv.  A.  W  . 

Heiland  Research  Corporation 

llelnemann  Electric  Co . 

Ileldor  Metal  Products  Corp . 

Ilell-Coll  Corporation . 

Ilellpot  Corporation  . 

Hermetic  Seal  Products  Compitny 

Hewlett-Packard  Company  . 2t 

ni-Test  ChemIcnU  Corporation 
Hickok  Electrical  Instrument  Co  . 
Holtier-Cabnt  Division  of  National 

Pneumatic  fV>..  Inc . 

Hudson  AHre  Company . 

Hycon  Mf#.  Co . 

flytroR  R^lo  A  Electronics  Corp 


it  SIX  RLl-nRO  CENTER  VTVM  RANSES;  -  13M|  M««. 
CoflstMt  Input  Rcslstanc*.  ±3,  ^  12,  ^  30, 
±  120,  ±  300,  ±.  1200  volti.  Oirtet  Rtiding  to 
12  KV  and  ^30  KV  with  Sarita  TV  Supor-High 
Voltaga  Test  Probe. 

*  SIX  SEIF  CONTXINER  ONMMETER  MESOmMETER 
RXNCES;  0-2000-200,000  Ohms. 

0-2-20-200-2000  Mt|ohms. 

it  FOUR  BIRECT  REUINO  NIBN  FREBUENCT  VTVM 
UUMES:  0-3-12-30-120  eoltt.  <Wh«i  trtih 

RP-lOA  High  Pr«iu.nf]f  VMUum  Tub.  rrobe,  Nm 
l*rlr«  St 4, 44.  Ns  crytUl  mtiHsri  empkirsd. I 
if  SIX  AC-OC  AN»  OUTfUT  VOiTAfit  RAMIS  at  1000 
oMis/volt.  0-M2-30-120  300-1200  volts. 
if  EISMT  i.c.  CURRENT  RAMES:  0-300  MlcroMips. 

0-1.2-3-12-30-1201200  milliamps.  0-12  Amptrts. 
if  SIX  DECISEl  RANCES  from  -  20  to  -f  S3  Dt. 
Calibrated  for  600  ohm.  1  mw..  lero  OB  rtforeoco 
level.  _ _ 


C.(b.S.  Lahonitufies.  loc 
Camhridge  Thermionic  (orp.  .  .... 

('annnn  Electric  Co  ,  .  .... 

Capitol  Radio  Kncineerin#  Institute  .  .  . 

Carholoy  Company,  Inc  .  .  79 

Carborundum  Company  ,  The . 

Carter  Motor  Company . 

Centralah.  IHv.  Glohe-l'nion.  Inc  9.  10. 

Centronics  Co . 

Chase  Brass  A  Copper.  Huh.  of 

Kennecott  Copper  ('orp . 

Chlea#o  Telephone  Supply  Corpora¬ 
tion  . 44, 

<  hlcaro  Transformer.  Dlv.  of  Essex  Wire 

Corp . 

Cinch  Manrufactnrin#  Corp . 

Claroetat  Mfr^  C^y.rinc . 

Cleveland  Contalaer  Company . . 

Clippard  Instrument  laboratory.  Inc... 

('ohn  Corporation.  Hl#mnnd .  ... 

Consolidated  Eii#1neerin#  Corporation... 

Continental  Screw  Company . 

Comell-Dnbtller  Electric  Corp  .  .... 

Comlna  Glass  Works  . .... 

Corry-Jamestown  Mf#.  Corp . 

Coto-Coll  Co..  Inc . 

Cross  Co..  H . 

Curtis  Development  A  Mf#.  Co . 


Improved  Heamless  Wire  Company 

Industrial  Condenser  Corp . 

Industrial  Electronics.  Incorporated 
Indnstrial  Hardware  Manufacturinir  Co. 

Inr . . 

Instrument  Resistors  Company . 

International  Nickel  Company.  Inc 
Interis  .tlonal  Rectifier  Coloration 

International  Resistance  Co .  4 

lrvln#ton  A’amish  A  Insulator  Company 


if  VOLTAGE  RE6UUTER  -  NIDGE  CIRCUIT 
if  DIRECT  REAOIM,  AU  HRO-CENTER  VTVM  tliml- 
netes  frequent  and  inefficient  shifting  of  test  leads. 
if  HIGH  FRER.  VOLTAGE  SCALES  -  DIREST  REAOIM. 
if  OUU-RALANCEO  ELECTRONIC  MIIGE  ONMMnER- 
MEGOHMMETER. 

if  AH"  RECTAMUUR  METER  -  200  microamperes, 
±2%.  Double-Sapphired,  D'Arsonval  construction. 
if  1%  Film  type,  Metalliied  and  Wire-Wound  resistors. 
if  Heavy  gauge,  louvred  steel  case  with  plastic 
handle.  Etched,  anodiied.  aluminum  panel. 


•IFD  Mannfartnrin#  Co.,  Inc 

•lefTers  Electronics.  Inc . 

JellllT  ManufiM-tiirin#  Corporation.  C.  O. 
.lenseii  Manufii<-tnrin#  Company  .  . 

.lersey  Hpeclalty  Company . 

Jones  Dlv.  Ilowuril  B.  Clneh  Mfx.  Corp 
Joy  Mannfartiiriitx  ('ompany. 


Da#e  Klectrie  Company . 291 

T>ano  Electric  Company  .  .  261 

Ihiven  Co . Third  Cover 

Delco  Radio  Division.  General  Motors 

Corporation  .  .  167 

Dial  Ll#ht  Company  of  America  . 260 

Distillation  Products  Industries . 157 

I>onnelly  Mf#.  A.,  Dlv.  of  John  Donnelly 

A  Sons  .  244 

Dorr's.  Ine.,  John  1. . 176 

m>w  Comlnk  Corporattem. . .  .  .  302 

T>river  Co.,  Wilbur  B .  109 

I>river-Harris  Coinnany  . . .  91 

Dumont  Electric  (^orporathin  . . 2.14 

T>uMont  I.Aboratories.  Inc.,  .\llen  B.  .  .41,  71 


Csapltts  vitk  cssiisl  Clrsult  iMtotlsf  Tt«t  Prsbt. 
ShitMH  oeasMtsr  Twt  CaWs.  Stsaeard  Tnt  Lssm. 
Ohaattsf  hattsry.  Csm  iiasmisst  —  ie*/t'*  a  eVs"  i  S". 

/^i4^  tbs  “PrscUise'*  Osrlss  CV-lt. 

OtLsis  VTVM— Mtesliaattsr  vita  sitrs-lsrfs  7**  astsr. 
St  Ssif-csalaissd  rssfst  ts  SOOe  vsit*  sad  79  00.  sa 
dUfley  at  Issdise  rsdis  parit  dittribrisra. 

Writs  fsr  Istsat  tstsisevs. 


Kahle  Endneerin#  Co . 

Karp  Metal  Products  Co..  Inc 

Kartmn  . 

Kay  Electric  Company . 

Kenyon  Transformer  Company.  Ine 

Kepoo  laboratories.  Inc . 

Kester  Solder  Company . . 

Kni#hts  Co.,  James . 

Kollsman  Instrument  Corp  . 
Kmhn-HIte  Instrument  Co.  . . 


275 

lambda  Klectmnlrs  Corporation 
193  l4app  Insulator  Co.,  Inc . 


Cie^ :  416  0*»ay.  N.  V.e..  U.O.  A.  Cabisf :  M  0  RM  AN  EX 
la  Cassde:  Atlsa  Radie  Cerp.  Ltd..  Tsrtais.  Oitarte 
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TUBES 


TESTED— GUARANTEED 

Prices  Subject  to  Chonge 


OM  I  4.e!S  SX«C# 

OAJ  VR7S  l.»e  2C43 

1.33  iC43  444X14.95  5Y4G 

1.7t  2<:44  l.2t  5Z3 

3.49  57.4  . 
4.95  C:4.\.. 

_  _  3.94  4.53 

OY4.  .,  .  3.53  21>il  .  1.74  4A4 

OZ4  .  .M4  2F.5  |.U4.\5G 

C:iA  .  9.75  iF3i  .  1.45  4.A4 

OlA . 4N  2F.24  .  5.95  4A7 

IA3  .  .  1.19  2E2SA  4.5H<n 

iA4P  .  .99  HY45  .  5.15  4  5H4 

1A5GT  .  .55  2F24  3.55  4AB5 

1A4  .  1.59  2F39  2.79  4AH7 


1B3  H914  1.47  2232 

1B4  .59  2324 

1B5  25S  .95  3327 

IB7GT  .95  2339 

IB2I>471A  2.55  3331 
1B22  3.35  2333 

IB23  9.99  2333 

1B24  .  4.75  2334 

tB24Sylv.  34.99  2334 
1B24  ..  3.9R  2337 

1R27  .  .  24.99  23.35 

1B29  .  4.75  2339 

IB32  532A  3.95  2340 


37.59  4.\F4<i 
.  49  59  4AF5G 


.95  4P5(;T 
1.39  407 
1.95  4R7 
1.39  4K5 
1.33  4S4 
1.42  4S7 
l.l9  4S5(iT 
1.41  4SA7<;T 
I.49  4SB7Y 
.59  4.S<:7 
,79  4SI>7GT 


1.97  774 
.59  19Y 
2.43  12A  . 

3.15  12A5 
2.95  12A4. 

1.15  I2.A7 
2.39  12A5GT 


1.19  12AX7. 
1.29  12AY7 
1.45  I2HA4 


.95  12HF4 
1.45  12HF4 
1.07  12BH7. 


99  F127A  .  .  .  15.59  592 
.57<:V145  .  .  .  4.95  593 
.91  150T  ...  14  59  594 

.79  FG144  49.99  595 

.75FG172  ..  42.59  597 
5  79  152B  .  .  1.39  595 

4.95  FG199  ...  12.59  599. 

1.39  299  .  22.95  519. 

.59  293  A  .  5. 95  511 
.59  295BVT2  1. 49  512. 
2.75  (:E294  3.15  513 


4.49  K913.\ 

3.99  5929 

5.45  9991 

4.95  9992 

1.95  9903 
2.39  9994 


1.95  25-29  .. 
1.45  59-29  .. 
1.95  55-29  .. 
M  .79  75-29  ,. 

2  45  9995  RC4B  1.95 


.95  32I.7GT. 
1.39  FG33  . 
.59  33  . 


1  41  35B5 
1.11  35C:5 
1.44  35l>5 


liis  SubMInlatiina  JJ-Jl 
3.»5  JF3I  .  !  J2 
II  75  2F34  1.49  59-33. 

3  95  2F43  .  1.39  75-32 

IIS  /VmiaT  I  24  199-32 


IB35  .  . 

1B49 

IB4I 

1B42 

IB44 

1B53 

IB54 

IB54 

1B59 

IB49 

Fi.ic: 

ica<;T 

IC4  .  . 

IC7G  . 

in5GP 

in7c; 

in5c;T 

1F5GP 

IE7G 

1F4 

1F5<; 

1F4 
1F7G 
1G4GT 
1G5C;  . 

k;4<;t 

ll14<i 

1H5C: 

1H4G 

1J5G 

ij4c; 

11.4 

1I.A4 

II..54 

1LB4.  .  . 

lLr.5 

ii,c:4 

II  D5 

1FF3 

1I.G5 

11.114 

tl.N5 

1N5GT 

IN4G 

1P5C;T 

1P24 


1T4 
IT5GT 
11-4  5919 
ll'5 


,  29  95  2245 
.  15.90  2249 
.  32.25  2259 
.  4  95  2252 
49  95  2J54B 
5.90  2155 
49.75  2254 
49  95  2241 

79.95  22  62 

45.95  2K23 
12  95  2K25 
64  95  2K25 


15.95  6.525 

25.59  6.5K5 

49.59 

49.59 

25.59 
.39  45 

27.59  6AK6 
249.59  6AI  5 

49  59  451  7GT 
1.39.99  4  5N5 

249.59  4505 
59.59  4.504 
49,45  4,507GT 
49  45  4.5R5 

49.95  65R4 
4.52*5 


2.17  4SK7GT  1.19  I2F5 

1.49  4SI.7(;T  1.25  12H4 

I.9R  4SN7GT  1.22  I225<JT 


1.75  35W4 
1.45  35Y4 
5.95  35Z3 
1.99  35Z4GT 
1.75  35Z5GT 
1.75  KEL34  424 
1.99  34 
.H5  37  .  . 

1  33  3M 
1.39  39  44 
.75  c:R(:49  . 

.K9  4I  _ 

.73  42  .. 


1.11  259Tt  . 
1.99  HK254. 
4.95  242  5  .  . 


.99  274  B  5R4 


.65  394TI _ 

.69  397A  ' 

.49  RK75. 

.49  319.5 
.54  314.5  .  . 

.79  323B 
.79  327A  .  . 


3.9H  M2 
9.95  M3 
1.59  M5 


.  .2.99  CK526AX  I  ^  PM4 
48.99  C:K529.5X  I.^  4AI 

.4.98  CK529AX  1.99  PMS 
.  I.39C:K531DX 
.  3.99  CK532nX  .99  PM4 

3  75  *  S  tai 


’;39  GK534.5X 


99  PMS. 
99  9-3 
49  99  <:K537AX  4.99 


5.95  CK.5345X 
49  99  <1K537AX 
12  99  r.K539DX 


49>9  CK5S9nX 


.  4.45  944.5  .  . . 

.  4.99  949 . 

2  99  9725 
12.25  GF9725  . 


99  13-4. 

,99  29-4  . 

29  <:K541DX  1.99  K49A  .  . 
I’sS  rK542nX  .99K55B.  .. 

1  75  CK543I>X  .99  M55B 

25  99  rK.544I>X  .99  1.42.5 

2  45  GK544nX  1.99  K99B 

4  49  <;K547nX  1  99  55I.121A 

15  49  <.K549I>X  1.49  G374  . 


Use  rour  Priority  for  SPEEDY  DELIVERY  lTcin,Z,Zrr,ber 


1.4R4SN755GT  1.99  1227GT 

1.95  4S07<;T  .99  12K7GT 

1.99  4SR7  1.99  12K9 

5.95  4SS7  .  99  1207GT 

1.11  4ST7  I  . 33  I2S9GT 

1.25  4Sr7<;TY  3  .37  I2SA7G1 

1.23  4SZ7 

.91  4T7G 
5.49  4TK 


>  43 


49  I2SF5GT 


.395.99  6  5r5<;T 
175.99  4Ar4 
1.29  45V.5GT 
.  .99  4.5 V4 

.49  4  535  4 
1.99  4  5X.5GT 
.99  4R4<; 

1  49  4R5 


.79  2K29 
.99  2K33 
.H9  2K45  ... 

99  2V3G 
.H9  2353GT 
.99  2X2 
.99  2X2.5  . 

.69  3A4 
.H9  355 
.99  359GT  . 
.99  3B4 
.99  3B5 
‘  3B7  1291 


!  05  3B24\5' 

99  3B25  . 

1,29  3B26  . 

.99  3B27  . 

W  .3B29  . 

1.23  FI  3G  . 

1.33  3<:6  XXB.  1.49 

I  .33  3023  _  9  99  4BF.6 

I  .33  3f:29  .  .  10.95  6HF4 

1  .33  3039  3.95  4BG6<> 

•  99  3031  CIB  3.45  4BH4 


1  05  12SJ7CT 
.79  I2SK7 

2.25  I2SI  7GT 

1.25  12SN7GT 
1.45  12S07GT 
1.19  I2SR7. 
1.99  12X3 


4.99  6r4(;T 


1.11  4V4C;T 
1.47  4V4<;TV 
.93  6V7<; 

1.99  455  4GT 

1.25  45V455<;T  1.49  12Z3 

1.99  4555(rr  .99  1454 

1.294554C;T  .  1..35  1457  I2H7 

.99  455  7G  1..33I4  5F7 
1.29  4X  4  .  .99  XX1> 

I..39  4X5GT  ,  .75  14B6 

1.99  4Y5  1.95  14H9 

1.25  1405 


.99  45 
1.97  45S  VT52 
.99  45/3 
.99  45/5 
1.95  46 
1.39  47 
.75  49 
.69  KK49  5 
.99  49 
1.19  59 
.99  FF59 
1.25  50  55 
1.97  5eB5 
1.22  59<  5 
.91  59<  4 
.99.59I4GT 
.99  59  X4 
.99  59Y4f;T  . 
.19  59Y7GT 
1.99  52  . 


.95  359.5  . 
.99  359B 
.49  354A  . 
.99  .355A 


.99  .369AS  . 
.3  90  37IB 
14.95  .399  5 
93  .399.5  . 
1.19,39.3.5 
99  .394A 
1.22  39.3.5 
I  1 1  394  5 
1.03  X49e 
1.49  >51.414 
.94  417.5 
1.19  <;i  4,34 


JRP5476 
OK5478  . 
OK5497 
OK5792 
.  JRP57M 
[  OK5744 

‘  -  ^  5929  .  . 


.  24.99  9M  40M;  1  90 

14.15  995 

39.49  99,3.5  259  99  V*  o. 


3.99  922  fipi 

7.95  923  *  75  ^ 

.99  927  C:F25  I  99 
.79  929 
2.49  9.39 
9  95  931.5 

4  99  HK953F  .  79.90 
4  99  9M 


i ISEl 


I  95 


4.99  955  . 

14.99  956 
.  63.95  957  .  . 

9  49  959.5 
14.99  Sl>949 


.99  444.5  2<:49  1  19  99| 


3BPIA 
.3f:Pl-Sl 
SDPI 
3I>P|.S2 
.3FPI  . 
.3FP7  . 

3FP7A 
„  3<;pi 
lu  JHP7  .  . 
JJ  .3HPI4 


.49 


9.95  4B.57. 
4.99  4BC:5 

3.95  4RI>4 
3  95 

9.95 


1.99  4Y4<; 

1.00  4Y7G 
1.29  4/5  12/5 


*  1407 
1.19  I4F4. 
.99  I4F7 
99  I4F7 


1.19  59 
1  09  59 
1.19  RK65 
1.33  HY69 
1  19  7957  . 


>  444B 
.99  459Ttl 
.79  4.59TI. 
1.96  (;i  451 
.95  440 
.99  11K299 

99  »  I  449 
1  79  RH.597 
24.95  527 
2.75  (il  539 
159  >51  531 


1990  1.59  J-jCI 


44  59  (.K1905 
99  <  K  1094 
<.K1 


.  95 


.3JP7 
TI  3JPI2 

64  iiVX 


<  99  45PI0 

15.95  HKt954  139  90 
9  95  <  KI999  3.99 

9.99  <  K1999 
.35.99  R 1199 
49.69  R 1 1.3913 
3.75  HY1231Z 


5.99  Masds  Plloto 

5.99  44.  IWts  19  .5 

5.79  49.  Bol  19  .4 

2.99  55.  Bol  19  .5 


9.95  291.  Bot  10  -34 

4.99  311  29V  .15 

12.95  313  2KV.  .15 

7  95  323  3V  .  .25 

14.99  .SylvanU 

2.95  S4  4»  129V. 15 

4.95  >5  ST<;ilS  C7' 

.  9.85  7W  120V  .15 
.  5.85  MwlScrewBaae 
.  3.95  I5»’  125V  .99 

.  14.99  25»’  125V  .98 

4.89  Neon  Bulba 

3.95  NFI4  991.  .49 

14  98  NF29  .  .10 

15.09  NF32  .  ,35 

7.95  NF45  2>5  .27 

19  95  NF51  NF29 
14  95  Bull  a  Eye  l.lte 

4.95  Olalco  Type 


10 


2  49  ; 


Sell  Your  SURPLUS  TUBES  &  EQUIPMENT  -  Ser,d  List  &  Prices 


1.29  302IA. 

09  302,3 
I  05  3F29 


4  99  40.5GT 


1.12  409<; 


2A5 

2A4 

2A7 


2. .39  3  05GT  .  1.25  4021 

.09  3S4 .  1.95  40B4 

40.90  3V4  1.95  40IHG 

09  4H22  604 

1.95  FI  25B  .  9.95  406 
1  29  4B27  .  .  4.99  6  07G 

.09  4B32  19.05  409 

1.95  4025  HK.545.99  4L5  . 

1.23  4r:3.3  _  50.99  4F4 

.09  4<,35 .  34,49  4F7  .  . 

.04  40.34  15.09  4F5  . 

89  4F27  257  17.95  4F6 
.79  4J31  95.90  4F6C;T 

I  45  4J42  799  19.99  4F7 

5.09  4J47  269  90  6F8G 

1.49  4T4  2  .  .  5.05  4C;4<; 

1.20  55/4  1..35  4H4FT 

.70  5022  .50.95  4H4 

.79  5039  c:5B  9.99  04J 
""  24  .39  4J4 

13.45  4J5GT 
12  40  6J4 
.  99  09  4J7 
1.59  4J9<i 
1.99  4K4 
01  4K5<iT 


1.95  756 
1.35  7  57  . 

1  .35  7.59 
.  1.79  7.507 
.91  7.5F7 
93  7.5G7. 
.99  75117. 
1.26  7B4 
.99  7B5 
.  42.59  7B4 
1.11  7B7 


.89  7<:4.  . 
.99  707 

1.19  7C:2.3 
1  .39  7F5  1 
I..39  7F4  . 

.93  7F7.  . 
1.94  7F7 


.99  14F9  ,  . 

1.19  I4H7 
.95  I4J7  . 
1.45  14N7  .  . 
.99  1407 
1.54  14R7 
.97  I4S7 
1.99  14»7.  . 
1.15  14X7.  . 
.9.3  I4Y4  . 
1.23  15 
1.00  15F  . 

.99  15K 
.99  F<;i7  . 

3  .79  RK19 

I  09  19 
1  00  19 
I  24  19BG4<; 
72.09  I9J4 
1.25  I9T9  . 
.99  20 
.99  RK29A 


1  99  71.5 
1.23  72 
I  . 35  C;RP72. 
1.19  73 

1.19  \R74 
1  ,33  75 
1.23  HY755 
1.23  74 

1.20  77 
.09  79 

1.99  70  . 

.09  99 

3.99  91 

.99  FC;91.5 
.09  92 
.45  92V 


1.09  M  4Z4 
1.17  95 
9.95  99 
2.59  VR92 


1.95  »I,532A 
.99  544 
95  <;i.544 
1.37  559PI 


.20  55I.570B  .  12.09  1614 


5BP4 
-  M  50PI 

12  00 

ti  50P7A 
5FP7  .  . 
5FP14 
5HPI 
5HP4 
.5JPI 


4.09  Ohrnmed  I.c 
4.99  Bulb  59  2  09 
4  99  TelSIldel.ampa 
4.99  4  12  24  48 
4.95  55V  Fa.  .18 

20.99  Xtal  Dlodea 

.  1.85  1N2I . 80 

.  18  98  IN21A _  2.99 

.  0.75  1N21B.  .  .  4.05 

0.75  IN22 .  2.9‘ 


3  99  HYI269 

4.98  1290  1.99  st  pi 

1.69  149.3  3.90  51  p7 

.  .. _  19.95  1499  5  99  s\HPl 

1.47,575.5  975  13.75  16I3  4F4X  1.95 

^  .........  ?  •'  7BF1 


.93  601B 
4.50HY415 
.93  >51  410 
.75  >V|  432A 


.93  7915 
.80  792.5 
.74  793.5  . 


.10  1414 
.19  1419 
19.99  1629 
.  9.99  1621 
6.99  1622 


1-^  7BP7 
?o  7rpi 
0.05  4(;P7 

1.20  9JPI 

i-iO  9I.P7 


92B  2.65  1625 
.  7.05  1626 

1.75  794.5  1  95  1620 

3.75  795,5  9921  1  25  1431 

1.20  797.5  13.59  16.32 

1.39  797B  24.99  14.33 

1.99  710  9911  1.99  14.34 

1.99  719  5  9911  1.75  14.35 

'  90  1441  RK40  1.99  i4BP4 


39.95  1N23 


12.05  1N.34 
14.99  IN35 
14  95  1N44 
14.95  IN48 
19.49  1N5I  . 


1.20 

3.08 

5.05 

7.45 

5.2# 

3.5# 

3.5# 


00  19BP4  _  _ 

•00  19BP4.5  .  27.49  1N52 
.  '0  19FP4  .  .  24,59  1N47 

•  12nP7  .  12.45  <  K795 

77  I2<;p|  40.99  <;K794 


80  51)21 
89  5223 
5220 
4.75  .5232 
.45  5R4GY 
.45  5T4 
25  51  4G 


1..39  7<J7  1232 

1.40  7H7  .  . 

.09  727  . 

.09  7K7  .  . 

.01  71.7 

4.05  7N7 
4.09  7  0  7 
.03  7R7 
2.75  7S7 
1.11  7T7 
1.20  7V7 

3.40  7»7 
1.16  7X7 


nRI99 


1.40  1  99111 
.09  FG194  .3: 

I.30FG105  2^ 

.85  VI  111  . 

1.19  HYlt4B 
1.09  I1YII5  145 
4.45  1171.7 


.94  713.5 
99  715.5 
.75  715B 
.  .25  715c: 

11.49  714  5 


!  09  12I  P4 


1  22  24G  .3<:24 
.95  RK25 
1.97  25.54 


I  93  25.5C  5GT  1.61117/3 
1.33  25B06GT  1.79  117/4CJT 

2.65  2516  1.19  ll7/6CiT 

251  6<;T  97  H7Z7<;T 

1  23  25N6  169VT127  5 

.99  25>54GT  1.11  190TS  . 


1.95  72,3  5  B 
1.95  724.5  B 
1  40  7240 
.95  7255 
I  45  726  5 
I  29  726H 
1  49  726<; 
739  5 


7.99  1  641  RK69  .75  14HP4.5 
'  1.99  14KP4  . 

1.89  141  P4A 
36.99  I4MP4A 
4.95  14RP4 
7.75  I4TP4 
3,20  14YP4 
0.09  I7HP4 
0  09  19I)P4  5 
0.23  29C;P4 
.  5.75  995  . 

.  2.09  412  .  . 

914.5 


15.09  2959 
45  99  7951 
2.75  R4.349 
1.59  5514 
22.75  5516 
45.99  5619 
5  99  5656  . 
2.75  5679 


27.99  C:K797  .  1.1 

.  47.99  Thermlatora 


43.09  D169391  Ther- 
47.20  malComp  1.99 
36.09  0179306  HP 
43.98  PwrMeaa  9# 


12.09  5991 
7.75HK5944 
7  99  |fK5999 

24.99  HK.5091 

69.99  9992R 

9  99  I  X6453 
.99  99125 


16.49  Vg 

11.59  C:apa('icora  5999kc...  3.98 
19  99  Mmf-Kv  Fa.*  HtrOvenXtala 
99  59  59-5  .  $1.29  ,5919  ,5925  5955 

.69  99-7.5,  .  1.20  Kc.  Fa.  14  98 

1.25  59-15 .  7.98  Tube#  Citd  Ftc 


CIRCUIT  BREAKERS 


,  n.aa.  1. 2. 3. 5. 7. 8.12. IS. ao. 2'. 
3S. 40. 50.70.  ion.  180.  .  .  Fa.  81 
94.  D.  is  C-M  Toeal' 

Amp«:  .5.  lO.  I  5,  "  '  “ 

Klixon  Thermal  Pli 


30. Ra.  98e  1  MFO 


HIGH  CURRENT  MICA 
CONDENSERS 
KV  AMPS  Me 


1.20.30  .  .  .F,a.  t 

INFRARED 

SNOOPERSCOPE 

Imaae-Converter  Tub*'  HtSci 


PRECISION 
RESISTORS 

,  Million  In  Stock’ 

U>  050  K  ohma.  Fa.  3Se.  lO  for  93  29 


Write  for  Complete 


BLOWERS — 

Cool  That  Tube* 

CPM  29escs1r.  .  .94.99 

Wm  1  l.5v,  4'M» 

CPM  28vee<lc 
_  CPM  it  ' 

_jb  CPM  ll:. 

179  CPM  220VI 


<106  l.S  3.*i  1 

OO00.5  20  4  3 

IM)035  20  11  3 

0012  20  16  3 

25KVl'n«l«r,  012  mfd.  C-I)Tyi*r 
HTM  l.r  l.<m«  NVw 
75KV  Mira  Gnder.  .itO|  mM 


ISOOO 


3Sm 


3000  lOi 

laOOV  4ma.  H  IbVtn* . 

3x330vc«  lOma  >or  OOOvrt  H’*M  . 

pitaMtMT  TaANSPoaMcat 

6  3wct  4A  rtni'l  6  5A'  H'8M  IliVtna 

6  3v  2A  91  39;  9 


.99 


99  99 


MlVtni  93  99 
A  ...  1.39 
13A  4.98 

30ULATI0N  and  AUDIO  XPMRS 
L  240  Watt*  Pi>ak  PP  l*sr  H07'a  to 
liwM**’'  ATASrOR ' 

PUTPT  12  Watt*  Ar 

30W  i  fc  lA 

mea  913  I,<*t793  99 
O  ohi» 

912  98 

Money  Sack  Quarantee 
(Co*t  of  Md*#  Only) 
Order  P09 


'  oil  I  TAH 
Line  Auto  Fo 

Mike  or  Lin#  to  Ortd  ‘'ounrer''  PTC 
OUTpf  300  Watts  Ht.FI  PPH' 


DEPT.  5E  5IX  CHURCH  ST.  NEW  YORK  6.  M.Y„U,SX 


COIIMU  CMUOCM  *  LIKMTT  97971 


NVC.  Add  9hpo  C6ai 
4  29«9  Oi 

Only  tbiain 
a'lvp.  Price*  9ubiec«  «o 
Cbanae  Without  Notice. 
Phone:  WOrth  8-7230. 


nents  OW 


)  ’ 


338 


May,  ;9SI  — ELECTRONICS 


A  Northnip  C'o . .  .  tSS 

Lrns  KiM'trir  Manufacturlnir  Co .  6 

I^wIh  a  Koufmam.  Inr .  16A 

I^^hIh  t^nsInerritiK  <'o .  271 

Sprinir  A  Monufiirtuiiiiir  Co .  171 

Liberty  Mirror  l>l«iHloii,  Ubby-Owens- 

Ford  (.latm  Co . 261 

Linde  Air  l*rodn<'lH  ('o..  A  IMvinlon  of 
L'nion  Carbide  A  i'nrbon  Corp.  .  .  2A0,  287 

Litton  InduHtrln*  .  173 

L«>rkheed  Alr«‘raft  Corp<»ratian .  ....  273 

I.««»rd  ManufacturlnK  Company . 224 

I«UNt.  Hrnr>  It .  302 


TEFLON 

ELECTRONIC  PARTS 


Macnn-onl.  Inc . 181,  237 

Mallory'  and  Ctampany,  Inc,,  P.  R . 80,.  135 

Markrm  Mat-hinc  C'ompany .  166 

Martin  (dinimny,  Olrnn  L..... .  260 

Mciiraw-llill  liiatk  Co .  151,  302 

MeaHuremrnttt  C'orx>oratton  .  270 

Mf4al*(  al  l>i\Ulon  CAU  Supply  Co .  S3 

Metal  Textile  tdrp«»ratlon .  275 

MetaN  A  Control  Cun>»  tieneral  Plate 

IMv. . .230 

MIro  Instrument  Co . 283 

Mlllen  MfK.  Co..  Inc.,  iames .  3.3 

.Milo  KmIIo  a  Flectronlcn  Corn . 222 

5llnialure  I'recUloR  Rearing.  Inc .  30*^ 

.Mlnneap«>liM-llone>  well  Regulator  t'o.. 

Industrial  IHvUlon  .  10 

Mllchell-ltand  Insulation  Co..  1n«‘  .  .  201 

Mi»slnee  Pai»cr  Mills  Company . 248 

Mulrliead  A  Co..  Ltd...  .  3 

Mycalex  Corp«)rati«Mi  <»f  .\merlca .  54 


National  Company.  Inc .  2.30 

National  3loldlte  <‘i>nipan.v  .  282 

National  Varnishnl  I'naltictx  Corpora¬ 
tion.  The . 72 


Ne«»-St|  Corimnition  .  23 

Nea  York  Traiisfonner  Co.,  fnc .  238 

Ney  Company.  .1.  M  .  162 

Ntirth  .Amerhan  .\\latlon.  Inc . 166,  260 

North  Klectric  3lf*.  Co .  212 

Northern  Kiuilo  to..  Inc .  285 

Notlielfer  W'lmllna  lailNiratortes  ...  270 


Offner  Llei-tronlcs,  Inc  . 

Ohmite  Mfic.  t  o  16A. 

ttnan  A  Sons.  Inc..  IL  W 

tlreffon  Lle«'tmnics  Mfa.  t  o . 

t>ster  Mannfact  urine  t  o.,  4ohn  . 

Owens't  online  Flberelas  Corp  . . . 


16lt 

210 

242 

289 

209 


Panoramic  Kadlo  Pnaliicts,  Inc . 297 

l*uramotint  l*a|N‘r  Tnlie  t'orp  . 2.34 

Park  Metalware  Co..  Inc .  293 

Peerless  Flectrh-al  Pnalucta  IMv.  .Altec 

Laiislne  Corporation  . 262 

Phalo  Plasth-s  Corp  .  .  .  2<N) 

Philamon  l.alairatorlea  . 216 

mckerlne  A  (d..  Inc  . 291 

PIx  Maniifact  urine  t  o..  Inc . 289 

Polarad  Klei'troiilcs  t'orp  .  289 

Polytei-hntc  Research  A  Development 

C4inipany.  Inc . 209 

Potter  Instniment  Co..  Inc . 287 

l*re4-isl«>n  .Apparatus  Co.,  Inc .  3.37 

Pre<-ision  Metal  Pnalucts  tVi.  of  Alalden. .  273 

Pm’Ision  Pa|»er  Tube  td.  . .  2.30 

I*remax  Protlinds.  IMv.  Chlsholm-Ryder 
Co..  Inc.  .236 

Presto  Ke«ordlne  tdrp4initl<Mi  .  278 

Pyranihl  Flertrli-  Co .  76 


Tcllon's  outstaiuliiig  electrical 
propertic',  make  it  an  ideal  insu¬ 
lating  material  lor  liijiili-volta^e, 
lii^li-temperature,  lii^h-or  nltra- 
liisli-lre<|uemy  ser.iie.  ('.<)ni|)0- 
nent  parts  fabricated  of  Petlon 
are  iindinj;  a  steaililv  increasing 
nimilKT  ol  applications  in  radio, 
radar.  lA'  and  other  electrical 
and  clcitronie  e(|in|)ment. 


Tellon's  loss  factor  is  less  than  O.(KM).');  its  di¬ 
electric  constant  oid\  2.0 — at  all  frei|uencies 
measured  to  date,  l  ellon  is  ser\  iceable  through¬ 
out  the  entire  temperature  ranjic  of — 110°F. 
to  ST.")®  K.  with  ne^li}tible  change  in  critical 
electrical  characteristics.  'I'ctlon  is  touj;li.  some¬ 
what  resilient.  weather-pr<Mil.  has  zero  water 
absorptiot)  and  is  absolutely  non-corrodiii);. 


cP°0 

’O 

O  ‘ 


NNe  manufacture  all  t\pes  of  molded  or  ma- 
ebined  l  ellon  parts  im  liidiii}'  coaxial  s])acers 
anil  coaxial  connectors  for  electronic  eqnip- 
ment.  component  parts  for  switches,  relays, 
and  contactors,  as  well  as  tuln;  sockets,  liinb- 
Miltajte  brackets  lor  power  resistors,  j^askets, 
spei  iaities.  etc.  For  more  information  reijuest 
(^atalot;  No.  -100.  .\lso  available —  reflon 
sheets,  cvlinilers.  roils,  tubing  anil  bars.  IIV 
aif  tht  aiiintry.\  Jvrnnost  mamtfacturrr  of 
'hjlvti  I>r(i(li4cts. 


Teflon  Products  Division 


Kudin  r«irp.  of  Ameriru  .  179.  200.  R«rk  Cover 

Kisdlo  .3lulrrittlH  CoriMiratlon .  II 

Kudlo  Ke4>rpt4»r  4'ompuiiy.  Inc .  62 

Radio  Mire  TrlevNloii  Incorporated .  292 

Ratlway  FxprcHH  .Agency,  Air  Ksprefui 

IMiUWn . 229 

Rauluiid  <drpor.ition  .  177 

Khwmmi  Llei-tiirnl  Instrument  (’o .  271 

Raythetin  Maniifuctiirliiff  C'o . 143.  274 

R-K-31  Divlshm.  F.shcx  AVIre  Corp .  160 

Keniler  Compuny,  l.td .  296  I 

Revere  Cop|»er  A  BniMw,  ln<*  .  22  ! 

R4»me  Cable  Corporation  . 2.39  i 

Riittxel  Ctird  A  AVIre  C'o  .  277  I 


Sanborn  Company  .  ■  ■  LAO 

SaikKHmo  Flectrtc  C<» . 18  . 

Scientific  Klectric  IMv.  of  **8*’ 

C«)rruAAtcd  iluencheii  tiap  Co  .  300 

S<‘lntllla  .Magneto  Division  of 

Rcndlx  Aviation  Corp .  26 

Seron  Metalt*  Cortioratlon . 236 

Servo  C  orporation  of  .America .  267  ! 

Shakeproof,  Inc .  183  i 

HhalIrroM  Manufartarla^  Co .  27 

Shure  Brothers.  Inc  .  268  I 

Slirma  loNlrumentfi.  Inc . 79 
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simpnon  Klertric  C  ompany . . . 

Sorensen  and  C'ompanj.  Ino . 

S4»^uthwestem  Indnstrlal  Elertronlrfl 

Sprclaft^^aCtery  Company . 

S|>encer*Kennedy  l4tb<mtorfeM.  Tnr 
Sponge  Rubber  Woducts  Company 

Spnurue  Kleetrte  Company . 

siackpole  C'arbon  C'o . 

standard  Pfexo  C'ompany . 

standard  PresHed  Steel  Co . 

standard  PmdurtH.  Inr . 

Standard  Transformer  Corp . 

scaver  Company,  Incorporated 
steward  Mannfacturfnc  Co.,  I>.  M. 

Stoddart  .Aircraft  Radio  Co . 

stiipakoir  Ommlc  &  Manofactnrinic 

I  «»mpany . 

siiirtevant  Co.,  P.  A . . 

Superior  Electric  Co..  The . 

Superior  Tube  Cnmi»any . 

Sylvania  Electric  Products,  In<‘ 

Synthane  Corporation  . . 

Syiitron  Co.  ...  . 


ADVKKTISKRS  IM>K\ 

Ailtlmaii,  Nat . 

.\crojet  Kngincrnnit  Corp . . 

Airliorne  Instruments  I.alK>ralory,  Inc.. 

.Xircrafl  .Xrmanicnts,  Inc . 

Aircraft  Radio  Industries,  Inc . 

Alvaradio  Supply  Co . . 

.\tii.“ncan  Klectrical  Sales  Co . 

Arcby  Klcctronics . 

Arrow  Sales  Co..  Inc  . . 

.\vnet  Klectroiiic  Supply  Co . 

B  &  B  Distributors.  . . 

Barry  Klectricons  ('orp . 

Bell  Aircraft  Corp . . 

Bendix  .\viation  Corp..  Pacific  Div..., 

Blan  . 

Brooks  Co.,  Inc.,  B.  D . 

C  &  II  >aUs  Co . 

Chance  N  ought  Aircraft . 

(  base  Kle<tronics  Supply  (.'o . 

('iilumbia  Kb-ctronics.  Ltd . 

Commercial  Siiridus  Sales  Co . 

('omnuinication  Devices  Co.  . . . 

Communications  Equipment  Co . 

(*«x>k  Klectric  Co . 

Cornell  .\eronautical  I.alMiratory . 

Cottone  St  Co..  A . 

Eastern  .Nir  Devices . . 

Eckert  Mauchly  Computer  Corp . 

Electro  Impulse  Lawjratory . 

Electro  Sales  Co . 

Electronic  Engineering  Co.  of  Calif... 

Electronic  Sjiecialty  Supply  Co . 

Klectronic  Surplus  Brokers . 

Electronicraft.  Inc . 

Emerson  Electric  Mfg.  Co . 

Empire  Electronics . 

KPCO  . 

F  M  Electronics  Co . 

Freeland  Pro*lucts  Co . 

(leneral  Electric  Co . 

(looflyear  .Aircraft  Corp . 

Cireen.  Gould . . 

(ireeniierg  . 

Ilallicrafters  Co . 

Instrument  .^ssociates . . . . 

International  Business  Machine  Corp. 

J.  S  H.  Sales  Co . . 

I.«:tronic  Research  l.AlK)ratories . 

I..eru  I.aboratories,  Inc . 

Liberty  Electronics,  Inc . 

Maritime  International  Co . 

Slaritime  Switchboard . 

Maxson  Corp..  The  W.  L . 

Metropolitan  Overseas  Supply  Corp.. 

Mogull  Co..  Inc.,  Alexander . 

Monmouth  Radio  Laboratories . 

Motorola,  Inc . . . 

National  Tninn  Radio  Corp . 

Newark  Surplus  Co . 

Norman  Radio  Distributors  Inc . 

Opad  (ireen  Co . 

Phillips  Petroleum  Co . 

Photocon  Sales . 

Powell.  Harold  H . 

Precision  Electrical  Instrument  Co... 

Radio  \  Electronic  Surplus . . 

Radio  Ib  velonment  &  Sales  Co . 

Radio  Ham  Shack,  Inc . . 

Raytheon  Mfg.  Co . 

Red  Arrow  Sales  Co . 

Reliance  Merchandizing  Co . 

Sam’s  Surplus . 

Sandia  Corp . 

Servo-Tek  Products  Co..  Inc . 

Stanley  Engineering  &  Mfg.  Co . 

Stevens  Aircraft  Corp.,  The . 

Sylvania  Electric  Product*  Inc . 

Tah  . 

Tallon  Co.,  liK . 

Taylor  Tubes,  Inc . 

Technical  Radio  Part*  G> . 

Telcmarine  Communication*  Co . 

Teleti^  Corp . 

Universal  Graeral  Corp . 

Universal  Radio  Supply  Co . 

University  of  Michigan . 

Varian  Assoc . 

Wells  Sales,  Inc . 

Weston  Laboratories . 

West  Region  Electronic* . 

Wilgreen  . 

World  Wide  Packing  &  Shipping  Co, 
Workshop  Associates . . 


TtH-hnohigy  InstriimentM  Corp 

Tektrtmlx,  Inc.  . 

Telechmn,  Inc . . 

Teletrunlra  I.a»batBtoiy,  Inc 

Tenney  Engineeiing.  Inc . 

TenMillte  Insulated  Wire  Co..  Inc 

Terpeninc  Company.  L.  H . 

Tetrad  Co..  Ine . 

Thoman  ft  Skinner  Steel  I*rodurt« 

TranHlroil  Corporation  . 

Tranoradlo.  Ltd. 

Triplett  Electriral  Instrument  Co 

Tiing-Sol  Lamp  Work.  Inr . 

Turner  Company  . 


I'lanet  Company,  Cieorge .  S.tg 

I'ngar  Electric  Tools,  lor .  t79 

I  nl4»n  Carbide  and  C'arbon  Corp. 

Linde  Air  Pmdoets  Co .  M7 

I’nlted  State*  Rle«*tronlr*  Corporation  . .  S4n 

United  State*  Oa*ket  Co .  839 

I’nlted  Transformer  Co . Second  Cover 

University  T/Oodspeader.  Inc .  M.N 


Varian  Associate*!  . 

Veeder-Root,  Inr.  . 

VIrtoreen  Instrument  Compai 


Waldes  Kohlnoor.  Inr . 

Ward  liTonard  Elortric  Comimny 

Waterman  Prodort*  Co..  Inr . 

Webster  Elertrlr  Oonmany . 

Western  Ltthotrraph  Co . 

Westlnjthonse  Electric  Corp..., 
Wlilte  Ilental  Mfg.  Company  S.S.. 
Whitehead  Stamping  Company. . 

Wilton  Tool  Mfg.  Co . .V. . . . . 

Mlnrhester  Electronics.  Inc . 

Workshop  Associates,  Inc . 


/etka  Television  Tubes,  Inc. 
/.ophar  Mills.  Inc  . 


PROFESSIONAL  SERVICES 


SEARCHLIGHT  SECTIO: 
(Classifit'd  Advertisitift) 


EMPLOYMENT 

Positions  Vacant . 

Selling  Opportunities  Offered.. 

Positions  wanted . . 

Selling  Opportunities  Wanted. 
Employment  Services . 
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Preface  to  a  Better  Product . . . 

an  indnstry  service  without  parallel 

RCA  Application  Engineering  is  a  special¬ 
ized  service  designed  to  assist  electronic 
c-quipment  manufacturers  in  product 
development.  This  service  is  at  the  dis¬ 
posal  of  all  RCA  tube  and  component 
customers. 

RCA  Application  Engineering  offers  you 
the  collective  experience  of  specialists 
in  electronics  who  are  qualified  to  help 
you  with  your  design,  specification,  and 
production  problems.  These  field  engi¬ 
neers  devote  their  time  exclusively  to  a 
personal  and  confidential  appraisal  of 
customer’s  specific  tube  and  component 
requirements  .  .  .  and  a  translation  of 

9iADIO  CORPORATION  of  AMERICA 


these  requirements  into  better  products. 
In  addition,  three  RCA  Application 
Engineering  Laboratories— conveniently 
located  at  Harrison,  Lancaster,  and 
Chicago  . . .  are  available  for  circuit  re¬ 
search,  product  investigation,  perform¬ 
ance  tests,  specification  checks,  and 
statistical  quality  analysis. 

The  vast  and  impressive  experience 
of  this  Application  Engineering  group 
accounts  in  part  for  RCA’s  engineering 
leadership  in  the  development  of  better 


tubes  and  components  in  advance  of 
the  market. 

To  put  RCA  Applkation  Engineering  to 
work  for  you,  phone  the  nearest  RCA 
office*  ...  or  write  RCA,  Commercial 
Engineering.  Section  42FR,  Harrison, 
New  Jersey. 

•(East)  Harrison  6-8000,  415  S.  5th  St., 
Harrison,  N.j.  (Midwest)  Whitehall  4-2900. 
589  E.  Illinois  St.,  (.'hicago.  Ill.  (West) 
Trinity  5641,  420  S.  San  Pedro  St.,  Los 
Angeles,  (.'alifornia. 


The  Fountainhead  of  Modern  Tube  Development  is  f?CA 


